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THE EAST RIVERBRIDGE. 
The rapid progress made during recent months, in the 
construction of the great suspension bridge between New 
York and Brooklyn, indicates that no very extended time 
will elapse before its stupendous network will have bound 
the sister cities together. The fine engraving which we pre- 
sent, below affords an excellent idea of how the grand work 
will look when it is finished,to an observer stationed in front 



of the new ferry house on the Brooklyn side. Each of the 
massive towers is to be 278 feet high, eight feet less than 
Trinity church steeple. Two hundred and twenty-five feet 
of the Brooklyn tower, and about one hundred and twenty 
feet of that on the New York shore, are thus far completed. 
Work on the anchorage located in James street, Brooklyn, 
at about 800 feet from the tower, is advancing and the ma- 
sonry is already several feet above the ground. The New 



York anchorage will probably be commenced early in the 
spring. At the presnt time but a small force of workmen are 
employed, as the prevalent cold weather interferes with con- 
tinuous labor upon the masonry. 

The length of the great span, which is represented across 
the river, is 1,600 feet, and its approach on the New York 
side is to start from near the City Hall, and ascend gradually 
the intervening distance of 238 feet. Tlie elevation of the 
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center of the bridge above the water will be 130 feet, ?,nd the 
roadway 80 feet wide. The view from th-s latter will be one 
of the finest in the world, both in beauty and extent. 

It is believed that this thoroughfare will, when completed, 
command an independent travel equally great with the exist 
ing ferries, which will retain their own business ; and that 
even these two immense means of communication will ere 
long be insufficient to accommodate the rapidly increasing 
demands of the multitudes yet to line the shores, so that the 
building of submarine tunnels will eventually become a 
necessity. 




MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 
NO. 37 PARK ROW, NEW YORK. 



O. D. MUNN. 



A.E. BEACH. 



One copy, urn- year *!» OO 

One copy, Fix mouths I 5® 

fTcll copies, one year, each S2 10 ti5 OO 

Cllii hates LOvcr tcu cop j CBj S a ni e rate, each 3 50 



VOLUME XXX, No. 5. [New Sekies.] Twenty-ninth Tear. 



NEW YORK, SATURDAY, JANUARY 31, 1874. 



Contents : 



(Illustrated articles are marked with an asterisk.) 

Aluminum, new method of pre 

paring 

Answers to correspondents 



Attraction of the earth and the 
sun, the relative 

Riislo ess and personal 

Canals, steam on 

Candy cutter. Improved* 

Canopus st»ne, the* 

Charcoal and tar as a surgical 
dressing — 

Cranes for dock purposes, over- 
head steam 

Death, the detection of 

EaHt river bridge, the* 

Electric discharges in air 

Electricity and magnetism, ani- 
mal 

Electro-plating balance* : 

Fecundation of vegetables 

Furnace bridge wall, Improved*.. 

(Jail Borden 

Glass, Sir Klchard A 

Hydraulic engineering extraordi- 
nary* 

Indicating steam engines* 

Infusorial silica, a new use for 

Inventions patented In England 
by Americans 

Inventive progress, a year's 



I Journal boxes, adjusting* 

66 Mental arithmetic 

New books and publications 

N e w houses 

Ozonized water 

75 Patent convention, proceedings 

bl ofthe 

70 Patent decisions, recent 

67 Patents, official list of 

Patents, official list of Canadian. . 

66 .Patents, recent American and for- 
eign 

71 'Peru, the silver mines of 

69 Preservationof vegetablesby dry- 

63 ing 

65! Psychic force 

[Quicksilverat New Almaden ,Cal., 

69 extraction of 

66 ; Safe , the Baffle drill proof * 

66; Salt In sickness 

70;Sclence as a tratner, practical 

64 iScleutlflc ghouls 

69 Spectra, on some metallic 

Spectroscopicanalysls.Dr.H.Dra- 

671 par's recent discoveries In 

64 Sumac 

65l Ventilation of the United States 

i senate chamber, the 

74 Water, solvent powers of 

65 1 Yama-mal or oak tree silkworm* . 



INDICATING STEAM ENGINES. 

Questions from our correspondents, in relation to the pow- 
er of steam engines, recur so often that we think it may be 
timely to devote some space to their general consideration. 
We are frequently asked what is the power of an engine of 
a given size, making a certain number of revolutions per 
minute, with a specified steam pressure. Most of our read- 
ers know that the horse power of an engine is equal to the 
mean effective pressure on the piston, in pounds, multiplied 
by the piston speed in feet per minute, and divided by 33,000. 
Hence those who send us queries of the nature mentioned 
above doubtless think that it will be an easy matter for us 
to determine the horse power. Asa matter of fact, we sup- 
pose that very few ofthe answers we have rendered to these 
questions have been anything but rough approximation to 
the true solutions. We have been careful to hint as much, 
in working out each example ; but perhaps it may be well to 
give a more definite explanation. 

Referring to the rule for finding the horse power of an 
engine, it will be seen that the mean effective pressure on 
the piston is required. This, we believe, has never been 
sent to us. True, our correspondents give the pressure in 
boiler per steam gage, and sometimes mention the point at 
which the steam is cut off in the cylinder. They have never 
sent, however, to the best of our recollection, the amount of 
back pressure resisting the movement of the piston, the ini- 
tial pressure of steam in the cylinder, the amount of steam 
and exhaust lead, and the point at which the exhaust cushion 
commences. We will endeavor to show how all these things 
affect the solution of the problem. 

The following, taken from a back number of our paper, is 
a fair specimen of questions of this character : " What horse 
power has an engine of the following dimensions: Cylinder 
9x16 inches, working at 63 revolutions per minute, with a 
pressure of 70 pounds to the square inch?" 

Accepting our correspondent's statement as the correct 
one, we can readily represent the action of steam in the cy- 
linder during the stroke by a rectangle, A B C D. Thus, 
while the piston is being acted upon by the steam, A B, 70 
pounds above D C, on any convenient scale, will reprosent 
the steam or pressure line, the point, A, corresponding, to 
the commencement of the piston's stroke, and the point, B, 
to the end. When the piston has reached the end of the 
stroke, the exhaust valve opens, and the line, B C, repre- 
sents the fall of the pressure from 70 pounds, per gage, to 
nothing. The piston then returns, and C D represents the 
pressure during exhaust. When the piston has returned to 
the starting point, the steam valve is opened, and the line, 
D A, shows that the pressure rises to 70 pounds again, for 
the next stroke. This, we say, is the graphical representa- 
tion of the action of the steam, according to the data given 
by our correspondent. Our readers do not need to be told, 
however, that it is not usual to work engines in this manner, 
as it produces violent strains, and is far from being econom- 
ical. The piston moves to and fro, and requires, of course, 



to be brought to rest before the direction can be changed. 
If it worked as represented in our diagram, the shocks that 
would occur each time the motion was reversed would be 
very severe. It is probable, then, that the exhaust valve 
commences to open, as at E, before the end of the stroke is 
reached. There will probably be some back pressure also, 
so that the exhaust line will be represented by P G, instead 
of C D. It is quite likely that the exhaust valve closes be- 
fore the end of the return stroke, so that a cushion line, G 
H, is produced, and that the steam valve is set with lead, so 




that it opens at H. It would appear, then, that perhaps a 
figure; A E F G H, may represent the action of the steam, 
instead of ABC D. and it will be seen that, if such is the 
case, the mean effective pressure per square inch will be 
considerably less than 70 pounds. 

In the majority of engines, the steam valve has some lap, 
so that it is closed before the end of the stroke, and the steam 
is allowed to expand, producing an expansion curve, I K, on 
our graphical representation, in which case, A I K F G H, 
giving a still smaller mean effective pressure, will represent 
the action of the steam. 

In general, the initial pressure of steam in the cylinder is 
less than the boiler pressure, from which it would appear 
that L M K F G H more probably represents the state of 
affairs, in our correspondent's engine, than A B C D. 

Those who have followed us thus far will doubtless ac- 
cept our original statement, that the best answers we can 
give to questions like the one under consideration will only 
be rough approximations. But it is possible to arrive at the 
truth, in cases of this kind. If a gage were attached to the 
cylinder, it would mark the varying pressure at different 
points of the stroke. The steam engine indicator performs 
this office admirably, recording the pressure at each succes- 
sive point, thus forming essentially such a diagram as we 
have already represented. This is the only accurate method 
by which the mean effective pressure of the steam can be 
ascertained. The indicator shows, in addition, many things 
of interest and importance which our space will not permit 
us to consider at present. The importance of knowing the 
true power developed by an engine must be apparent to all 
our readers, anl we need not enlarge upon it. The test of 
an engine with the indicator frequently discloses derange- 
ments and imperfections that could not be otherwise discov- 
ered. The indicator, however, is an exceedingly delicate in- 
strument, and must be carefully manipulated to secure ac- 
curate results ; hence tests of this character should be made 
by those who are truly experts. 

We can readily perceive, from the numerous inquiries on 
the subject, that many of our readers realize the importance 
of knowing the power developed by their engines, and per- 
haps our remarks will be useful in showing them the means 
by which they can have their questions correctly answered. 



DR. HENRY DRAPER'S RECENT DISCOVERIES IN 
SPECTROSCOPIC ANALYSIS. 

In a recent number of the American Journal of Science and 
Art, there is an important paper on " Diffraction Spectrum- 
Photography, " by Dr. Henry Draper, which is being reprint 
ed in England, France, Germany, and Italy. Until quite re- 
cently, spectroscopic investigation has been conducted almost 
entirely by the aid of prisms ; but the prismatic spectrum is 
far less suitable for exact inquiry than' the diffraction spec- 
trum produced by a grating of fine lines ruled on glass ; be- 
cause in the former case, the red end of the spectrum is con- 
tracted and the violet dilated, while in the latter the rays are 
presented in the true order of their wave lengths. Moreover, 
no two prisms give spectra that are exactly alike in the amount 
of this contraction and dilatation ; and hence various ob- 
server have great difficulty in comparing their results to- 
gether. 

As all diffraction spectra are exactly alike, and, to use a tech- 
nical term, they have no " irrationality of dispersion, " it seems 
singular that prismatic observation has not long since been 
abandoned. But gratings have hitherto been very difficult 
to obtain ; and, besides the spectrum produced by a grating is 
much fainter than that by a prism. Our distinguished 
townsman Mr. Rutherford has, however, constructed a ma- 
chine which makes better rulings on glass than any heretofore 
produced, and it is with one of these that Dr. Draper has 
worked. 

The main object of the present research has been to fur- 
nish a photographic map of the violet and ultra violet 
rays of the spectrum, to serve as a permanent reference map 
and to complete the great work of Angstrom, whose ' ' Spec- 
tre Normal du Soleil" is unquestionably the most laborious 
and exact contribution to spectrum analysis made in recent 
times. Angstrom has, up to the present, failed in his at- 
tempts to do the very thing that Dr. Draper has succeeded in 
accomplishing so thoroughly. In many respects, indeed, Dr. 
Draper's work at the violet end of the spectrum exceeds in 
exactness that of Angstrom int he visible regions, as is well 
seen in the part between the fixed lines G and H, where the 



map of one observer overlaps that of the other. Many line 
that Angstrom has omitted or misplaced are corrected by 
Draper ; and in one place alone, 17 new lines are added. 

By an ingenious device, the wave lengths of rays entirely 
invisible have been measured with an exactness exceeding 
that of those that are visible ; and errors have actually been 
detected in some of the fundamental wave lengths of the 
standard test books. 

The photograph which accompanies the paper is of beau- 
tiful definition and large size. If the whole solar spectrum 
were presented on the same scale, it would be about 10 feet 
long. 



GAIL BORDEN. 

Upon a shady knoll in the beautiful cemetery of Wood- 
lawn near this city, in full view from the windows of the 
New Haven railway cars, stands a substantial family monu- 
ment in granite, which at one time attracted the attention of 
the passing traveller by the peculiarity of the emblem by 
which it was surmounted. That emblem consisted of a milk 
can, cut of solid stone, representing in form and size the fa- 
miliar utensil so commonly used here in our streets, for the 
transport and sale of milk. This was the chosen monument 
by which our friend Gail Borden, inventor and originator of 
the great industrial product now known as Condensed Milk, 
had desired to mark his last earthly resting place, when he 
should have been gathered to his fathers. The desire thus 
expressed was honorably characteristic of the individual. 
He was emphatically a man of the people; and although in 
process of time, by the success of his most excellent and use- 
ful inventions, he acquired great wealth, he ever regarded 
himself as one of the humblest of workers in the family of 
man ; and the possession of riches never led him to put on 
aristocratic airs. He despised that sort of pride wh'ch makes 
some people ashamed of the humble origin of their progeni- 
tors, and wished that, in this respect, the very stones above 
his grave should teach a useful lesson. Surely they com- 
memorate the truth that honest industry is better than titled 
birth. 

Gail Borden was born in Norwich, N. Y., in 1801, his pa- 
rents being New England people. In 1829 he removed to 
Texas, where he was always esteemed for his probity of 
character and earnest efforts for the public good. He was at 
one time a United States Surveyor, afterwards a news- 
paper conductor, then the Collector of the port of Galveston, 
when Texas was known as the Lone Star Republic. In 1853 
he succeeded in producing Condensed Milk, as a permanent 
article of manufacture, which he accomplished by concentrat- 
ing in vacuo. We well remember his early efforts in this 
direction, which were most persevering and arduous. The 
Patent Office for a long time refused to issue his patents, but 
finally yielded, and the new manufacture then received its 
first impalse. Mr. Borden's patents were obtained through 
this office. For over twenty years we enjoyed the uninter- 
rupted friendship of this truly excellent man. Genial, kind- 
hearted, benevolent, his life was a most useful o»e and his 
memory blessed. He died on tho 11th of January, 1S74, 
aged 73 years, at Bordenville, Texas, where he had estab- 
lished a large factory for the production of concentrated foods, 
chiefly meats. He leaves a large and interesting family. 
His remains are to be brought to Woodlawn. The trustees 
of the cemetery have removed the granite milk can from his 
monument, as an infringement upon the rules of fastidious 
taste. But no one can blot out the record of his noble life, 
nor the splendid results of his long and useful labors. 

Gail Borden was the inventor and first introducer, in mer- 
chantable form, of Condensed Milk. He may be said to have 
supplied the world with a new article of food. Medical au- 
thorities give it the highest place in the nourishment of the 
sick and the young. He lived to see the use of this most 
valuable product extended over the globe. Nearly all civil- 
ized nations, following his patterns and instructions, now 
have their factories for the supply of the article, which, as 
the years roll on, will be still more highly valued, while the 
work of its production will employ the industry of thousands 
of people. Gail Borden may be truly styled a benefactor of 
his race. 

♦-«+! m 

STEAM ON CANALS. 
We have before us a report of the trial trips of the steam 
canal boat, William Newman, through the Erie canal, in 
theseasonsof 1872andl873. We have also the reportof En- 
gineer Greene on the trials of 1872. His report on the trials, 
of last season has not yet been received. The figures in these 
reports enly confirm what has frequently before been shown 
by experiment : that it is not sufficient to put a good engine 
into a boat to ensure success ; the boat must also be modeled 
to suit the engine. The ordinary canal boat, built in the 
form of a box in order to obtain great carrying capacity, can- 
not be propelled directly by steam power as cheaply as it 
can be towed. Thus it appears, from Mr. Greene's report 
that the engine of the William Newman, in the trip made 
in 1872, developed an average indicated horse power vary- 
ing between 30 and 35, to produce an average speed of 2 727 
miles per hour. This same speed could probably have been 
effected by towing with from 3 to 4 horses, and it is easy to 
see that the steam power is much the most expensive. The 
power developed in the trial trip in 1873 is not stated ; but 
from the data given, it probably exceeded 50 horse power, to 
produce a speed of 3 691 miles per hour. It is because such 
slow speeds are required on the canals that the inefficiency 
of this mode of propulsion is not at once apparent. If an 
ocean steamer only utilized about 12 per cent of the power 
developed by the engines, probably the vessel would not be 
large enough to contain the machinery that would be re- 
quired to produce a speed of 14 knots an hour. It appears to 
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us that the prize offered by the Legislature has stimulated 
invention in the wrong direction. It is scarcely possible to 
give a canal boat the form required for a steamer, withou/ 
seriously reducing the carrying capacity. It would seem 
better, then, to place the engine on a separate vessel, which 
could be properly designed, letting this vessel take the place 
of horses to tow the canal boats. 



A YEAR'S INVENTIVE PROGRESS. 

The frllowing schedule indicates the progress of invention 
in the United States during the year 1873, and consists in a 
list of the number of patents issued by the United States 
Patent Office to citizens of each State and Territory, to 
foreign subject?, and to members of the Army and Revenu-; 
Marine Service. The table also shows the relative ratio of 
patents obtained to the population of each political division : 



To citizens of 



i X umber I Popula- I 

of j ttou:uiie 
I patents. J to each I 



To citizens of 



| Number I Popula- 

of tlou:oue 

I patents. | to each 



Alabama 13 

Arkansas 11 

California 351 

Colorado Territory. 8 

Connecticut 622 

Dtkota Territory.. . 211 

Delaware 43 

District of Columbia 10!) 

Florida X 

Georgia 53 

Idaho Territory 1 

Illinois 84) 

Indiana 311 

Iowa 24(i 

Kansas 75 

Kentucky 114 

Louisiana 36 

Maine 139 

Maryland 191 

Massachusetts 1.379 

Michigan 356 

Minnesota 110 

Mississippi 55 

Missouri 288 



23,185 
44.042 
2.232 

1,983 

Slid 

7.09U 

81.250 

1,203 

23,463 

22,341 

11,999 

3.IKI1I 

5,101 

1,854 

4,659 

11,590 

7,512 

4,510 

1,088 

1.057 

3.326 

3,997 

15,053 

5,975 



Montana Territory.. 3 6,83, 

Nebraska 28 4,893 

Nevada 19 2,23° 

New Hampshire 127 2,50° 

New Jersey 614 1,47^ 

New Mexico Ter.... 1 91,874 

New York 2,826 1,551 

North Carolina 58 18,472 

Ohio 832 3,203 

Orcjjon 19 4,785 

Pennsylvania 1,639 2,148 

Rhode Island 167 l,30l 

South Carolina 25 fc 8,224 

Tennessee 105 11,986 

Texas 109 7,510 

United Statas Anuv 8 3,750 

U. S. Rev. Marine .". 1 

Utah Territory 8 10,848 

Vermont 8, 3,914 

Virginia 70 16,120 

Washington Ter.... 6 3,992 

West Virginia 42 10,524 

Wisconsin 217 4,860 

Wyoming Territory 2 4,559 



Total to citizens of the United States 13,371, or one pat- 
ent to each 3,116 of the population. Total granted to citi- 
zens of foreign countries, 491. Grand total, 12,862, which 
includes reissues and designs, but not trade marks. 

With reference to sectional distribution, the foregoing 
schedule reduces itself to the following; 



Middle Slates 5,119 

Western States 3,038 

North Eastern States 2,521 

Southern States 1,274 

Pacillc States (Cal.& Oreeonl.. 270 
Total 



Territories and the District of 
Columbia 140 

United States Army and Reve- 
uueMarine y 

12,371 



By inspection of these data it is shown that, as compared 
with the number of patents issued in 1872, the aggregate of 
1873 is smaller by 140 for citizens the United States, and by 
31 for dwellers abroad. Considering numbers merely, New 
York stands first, with 2,826, and New Mexico and Idaho last, 
with but 1 each. Connecticut, however, fairly heads the list, 
as relative population must also enter into the calculation ; 
her ratio is 1 patent to every 860 souls. The District of 
Columbia is next, with a proportion of 1 to every 1,208. Ari- 
zona and Alaska are entirely unrepresented, and New Mexico 
has but a single patentee for 1873 among her whole popula- 
tion of 91,874. The Southern States still present a low 
average ; and in proportion to their population, fall b hind all 
the rest of the country. A slight increase of four patents is 
noticeable over the aggregate of 1872. The list of States 
which show an increase over last year includes the following : 
.Alabama, California, Iowa, Kansas, Louisiana, Maryland, 
Minnesota, Mississippi, Missouri, Montana, Nebraska, New 
Hampshire, New Jersey, North Carolina, Pennsylvania, 
Tennessee, Texas, and Washington Territory, also the 
United Slates Army. The remainder have decreased or else 
remained stationary. 

It may be added as an interesting and perhaps significant 
fact that, in the foui political divisions in which the least 
number of patents have been granted, the circulation of the 
Scientific American is the smallest; and in other States, 
the ratio inc eases in proportion to the circulation of this 
paper among its inhabitants. Thus in New York, the State 
having the laigest number of patents, our patrons exceed 
those of any other State ; while in New England and the West, 
whence, as the statistics show, the most inventions emanate, 
the Scientific American has the greatebt circulation. 



PROCEEDINGS OF THE PATENT CONVENTION. 

The Patent Convention, the call for which was recently 
alluded to in our columns, began its labors at Washington, 
on January 15th. Some two hundred delegates were pres- 
ent. The following is the organization : 

President, J. M. Thacher; Vice Presidents, N. R. Graham, 
W. W. W. Wood, II. E. Towle, Miles Pratt ; Secretaries, J. 
C. Bancroft, W. C. Mclntyre, and C. F. Stansbury. The re- 
solution of the Vienna Congress, declaring that the protection 
of inventors should be guaranteed by the laws of all civilized 
nations, for the reasons given, was adopted. The second re- 
solution, declaring that an effective and useful patent law 
should be based on the principles set forth was modified by 
adding: 

" A patent should be granted for a term of seventeen years, 
with a privilege of extension for the benefit of the inventor 
or his heirs for a further term of at least seven years." Sev- 
eral resolutions were offered touching upon the inventors' in- 
terests and the patent laws of the United States. C. M. 
Parks presented a resolution, recommending that Congress 
make use of the surplus fund of the Patent Offlce.now in the 
United States Treasury.for the erection of a suitable building 
in Judiciary square, for the exhibition of the models of in- 
ventions. This fund is stated to be over $1,000,000. Fur- 
ther reports in our next. 



Vermin Killer. — Dore patents the use of the following 
mixture for the destruction of bugs, fleas, ants, etc., and 
their eggs : Bisulphide of carbon 80 parts ; petroleum essence 
20 parts. The liquid is to be applied to furniture, etc., by a 
brush. 



PSYCHIC FORCE. 

Some time ago we published an account by Dr. William 
Crookes, the distinguished scientist of London, editor of the 
Quarterly Journal of Science, Chemical JVeics, etc., of his ex- 
periments and observations in connection with the phenome- 
na of Spiritualism. We gave engravings of the special ap- 
paratus designed by Dr. Crookes for the purpose of detecting 
the fraud, if any existed, and of measuring the actual de- 
gree of invisible force that was alleged to be exerted. This 
apparatus consisted of a self- registering- balance, which, to 
the surprise of the Doctor and his friends, went down before 
their eyes and registered a considerable degree of force, 
when the medium, Home, simply pointed Mb finger at the 
balance, but did not touch it. The force thus manifested 
was designated psychic force by Dr. Crookes. The publica 
tions of the learned Doctor attracted much attention at the 
time, and subjected him to the severest ridicule among the 
learned. He however promised to pursue the investigations 
and publish further reports. This he has now done, and 
announces his intention to give still further details. Most of 
the wonders which he now describes took plane in his own 
house, and were witnessed by parties of friends, all of whom 
give concurrent testimony as to the actuality of what is 
stated. 

. These spiritual performances seem to involve something 
which, as Lord Dundreary would say, " no fellow can find 
out,'.' and the Psychic Force theory of Dr. Crookes is perhaps 
as acceptable as any, while none of them tell us how the 
thing is done. None of the doings here recited surpass the 
tricks of the magician Hartz of this city — the box trick, for 
example, recently mentioned by us. The box is first tied up 
and sealed, then entirely folded up within a canvas sheet, 
and again tied and sealed, all being done by a committee of 
detectives before the audience. Into this box, in the course 
of two minutes time, Hartz then introduces a man, without 
disturbing the canvas envelope, ropes or seals. Other equal- 
ly curious performances might be mentioned, which, we be- 
lieve, have never been explained. 

A correspondent of the New York Irihune says that, in 
classifying the various phenomena that have presented 
themselves to him in the course of his enquiries, Mr. Crookes 
refers, first, to the movement of heavy bodies, with contact 
but without mechanical exertion. This he states to be one 
of the simplest forms of the phenomena observed, varying in 
degrees from a quivering or vibration of the room and its 
contents to the actual rising into the air of a heavy body 
when the hands of the medium are placed upon it. These 
movements, and indeed most «f the phenomena, are preceded 
by a peculiar cold air, sometimes amounting to a decided 
wind, sufficient to blow a sheet of paper about the room and 
to cause a lowering of the thermometer by several degrees. 

The second class manifested themselves as percussive and 
other allied sounds ; sometimes as delicate ticks ; sometimes 
a cascade of sharp sounds, as from an induction coil in full 
work; detonations in the air, sounds like scratching, twit- 
tering as of a bird, etc. The third class of phenomena con- 
sists in the alteration of the weight of bodies. The fourth 
class, namely, the movement of heavy substances when at a 
distance from the medium, he Las seen in many instances. 
An empty arm chair, at his request, moved to where he was 
sitting, and then slowly back again, a distance of about three 
feet. He has seen the movement of a heavy table, and 
chairs turned with their backs to the table, about a foot and 
a half off, each occupant kneeling on his chair, with hands 
resting on the back, but not touching the table. The fifth 
class is that of the raising of tables and chairs off the ground, 
without contact with any person. 

The sixth class is that of the lavitation of human beings, 
which has occurred in four instances in his presence. He 
has seen Mr. Home raised completely from the floor of his 
room in several instances. The accumulated testimony.estab- 
lishing Mr. Home's levitations, Mr. Crookes considers over- 
whelming ; and he thinks it greatly to be desired that some 
person, whose evidence will be accepted as conclusive by the 
scientific world, shall seriously and patiently examine these 
alleged facts. The seventh class of phenomena consists in 
t he moving of various small articles without contact with 
any person, which he has very frequently observed, and 
where there could be no suspicion of trickery. He thinks 
that when he is in his own dining room, seated in one part of 
the room, with a number of persons keenly watching the me- 
dium, the latter could not, by any trickery, make an accor- 
deon play in his (Mr. Crookes') own hands, when the 
keys are held downward, or cause the same accordeon to 
floatabout the room, playing all the time. He thinkB it im- 
possible to introduce machinery which shall wave window 
curtains ; pull up Venetian blinds eight feet off ; tie a knot in 
a handkerchief and place it in a remote corner of the room ; 
sound notes on a distant piano; cause a card plate to float 
about the room ; raise a water bottle and tumbler from the 
table ; make a coral necklace rise on end ; move about a fan 
so as to fan the company, or set in motion a pendulum when 
enclosed in a glass case firmly cemented to the wall. The 
eighth class is that of luminous appearances. He has seen a 
solid self-luminous body, of the size and nearly the shape of 
a turkey's egg, float noiselessly about the room, being visible 
for more than ten minutes, and striking the table three 
times, with a sound like that of a hard solid body, before 
fading away. He has seen a self-luminous crystaline body 
placed in his hand by a hand which did not belong to any 
person in the room, and a luminous cloud floating uDward to 
a picture. In the daylight he has seen a luminous cloud 
hover over a heliotrope on a side table, break off a sprig, and 
carry the sprig to a lady; and on several occasions he has 
seen a similar luminous cloud visibly condense to the form of 
a hand, and carry about small objects. 



The ninth class consists of the appearance of hands, either 
self luminous or visible by ordinary light. In one case a 
small hand Eose up from an opening in the dining table and 
gave him a flower. The hands and fingers do not always ap- 
pear solid and life-like, sometimes indeed seeming like a 
nebulous cloud, partly condensed in the form of a hand. He 
has more than once seen first an object move, then a luminous 
cloud appear to form about it, and lastly, the cloud condense 
into shape and become a perfectly formed baud. At this stage 
it was visible to all present. Sometimes it was life-like 
and graceful, the lingers moving and the flesh apparently as 
human as that of any person in the room. At the dim or wrist 
it became hazy, and passed off into a luminous cloud. To the 
touch the hand appeared sometimes icy cold and dead, at 
others warm, grasping his own with the firm pleasure of an 
old friend. In one instance he retaintd one of these hands 
in his own, firmly resolved not to let it escape. There was 
no struggle, no effort to get loose, but it gradually seemed to 
resolve itself into vapor, and faded in that manner from his 
grasp. The tenth class comprised direct wiiting, exhibited 
sometimes in darkness, sometimes in light, sometimes with- 
out any apparent agency, at others through the medium of 
a hand. The eleventh class embraces the rarest phenomena, 
namely , those of phantom forms and faces, which he wit- 
nessed in a few instances only. The twelfth class covers 
phenomena that seem to point to the agency of an exterior 
intelligence, other than that of the medium or some person 
in the room. Although the hypothesis has been suggested 
that the medium is the source of this intelligence, by those; 
who think they see in this an explanation of many of tl.a 
facts, yet Mr. Crookes hasreason to believe that, in certain iu 
stances at least, they result from the agency of an outside in 
telligence not belonging to any human being present. 

SCIENTIFIC AND PRACTICAL INFORMATION. 



EXTRACTION OF tJUICKSILVER AT NEW ALSIAPiiX, CAT. 

The mineral is treated as at Idria, that is, it is roasted in 
great cylindrical furnaces in which it is placed between suc- 
cessive layers of wood. The mercurial vapots are cr.n 
densed in walled chambers. The presence of time in the 
minerals greatly facilitates the disengagement of Hie metal. 
4,400,000 pounds of mercury are thus yearly obtained at an 
expense of about $27 per 100 lbs. At Almader. in Spain the 
annual product is 2,200,000 pounds, costing from $90 to 
$180 per 100 pounds. 

A NEW USE FOR INFUSORIAL SILICA. 

Infusorial silica has been strongly recommended for sur- 
rounding ice, ale, and beer cellars, fireproof si'.fes, steam 
boilers, and powder magazines. A firm in Germany have re 
cently made a series of experiments on a large scale, and 
they assert that the use of this earth has reduced the rnelt- 
ingof ice in a cellarduring the summer from 23,.m)0 to 10,000 
pounds. This material is not inflammable, and is not in 
the least affected by the hottest fire ; and it prevents the en- 
trance of rats and mice. 

ELECTRIC DISCHARGES IN AIR. 

By allowing a series of sparks from an electromagnetic 
induction apparatus to be discharged between platinum elec- 
trodes in peifectly dry air, Bottger noticed the formation of 
yellow vap ,rs ; and after the lapse of a few minutes , nitrous 
acid was rt cognized by the smell. If the spaiv.s arc passed 
through very moist atmospheric air, or if the sides ui the 
glass vessel in which the experiment is conducted are moist- 
ened with distilled water, and tome is allowed to collect at 
the bottom, no yellow vapors are formed ; but the air, in a 
few minutes, acquires the characteristic odor of ozone, while 
in the water the presence of hyponitric acid can be detected. 
Iodide of potassium and starch paper, the test in common 
use for the detection of ozone in the air, is thus shown to be 
an untrustworthy reagent, as it must in many casts turn 
blue by nitrous acid. It behoves meteorologists, now that 
their attention has again been directed to thtse facts by Pro- 
fessor B#ttger, to ascertain the exact condition of moisture 
under which the acid is produced, and to e.-tablish a process 
for the estimation of czone, which shall be of absolute cer- 
tainty. 

Dr. Dotch of New York, who has for years occupied him- 
self with the artificial generation of ozone, states that strips 
of paper saturated wit), the tincture of guaiacurn afford a 
more sensitive and certain reagent or test for the presence of 
ozone than either the iodide of potassium and starch or pa- 
per containing protoxide of thallium; and that such an 
ozonometer can be relied on to show at least 10 gradations 
or shades. 

SCIENTIFIC GHOULS. 
The tomb of Petrarch was recently opened on the occasion 
of the centenary of the poet. The bones were found in 
quite perfect condition and of an amber color; other than 
which, we fail to note a single fact of the slightest interest 
in the long account of the ceremony published by a foreign 
contemporary. It strikes us that the spectacle of a body of 
scientists, calling themselves the " Academy of Bovolenta," 
breaking open the grave of a great man, pawing over his 
bones, and glaring at his dust through their eyeglasses, with 
apparently no other object than to make him share his coffin 
with a bottle containing a list of their names, must be re- 
freshingly idiotic. 

OZONIZED WATER. 
Ramelsberg states that some of the substances sold as 
ozonized water owe their action to the presence of chlorine. 
Behrens and Jacobsen, on the other hand, find that some 
ozonized water is only a dilute solution of hypochlorous 
acid. 
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ELECTBO-PLATING BALANCE. 

In the operation of electro-plating with gold or silver, a 
convenient means of regulating the exact amount of metal to 
be deposited on the articles is afforded by the automatic ap- 
paratus herewith illustrated, the invention of M. Roseleur, 
of Paris. 

The objects are suspended in the bath, as shown, from one 
arm of a scale beam. A horizontal rod, fixed 
tothe standard, supports at one extremity th» 
soluble anode in the ba.h, and at the other cor. 
nects with the positive pole of the battery. 
The opposite arm of the beam carries two ecale 
pans, in the upper of which is placed a weight 
sufficient to produce equilibrium in the appa- 
ratus. In this position, the current does not 
pass, since the rods carrying the objects which 
form the negative pole are not in connection 
with the battery. But if in the lower pan 
of the balance are placed weights, corres- 
ponding to the amount of precious metal 
which it is desired shall be deposited, the equi- 
librium is destroyed. Necessarily the beam 
descends to the right, and, at the same time, 
plunges a metallic point into a cup filled with 
mercury which is in communication with the 
negative pole of the battery. The circuit be- 
ing thus established, the operation progresses 
and continues without necessitating attention, 
until a quantity of the anode is deposited on 
the objects, of sufficient weight to cause equi- 
librium with the weights in the lower scale 
pan. The beam then becoming once more ho- 
rizontal, the point is withdrawn from the mer- 
cury, the current is broken, and the action 
ceases. 



contained in a closed cocoon. In order to open the latter, a 
reservoir of liquid is supplied at the rear end, which fluid 
has the property of softening the silk, so that the butterily 
can readily break its way out. The cocoon strongly resem- 
bles that of the ordinary mulberry leaf silkworm, and the 
raw silk is readily mistaken for the work of the latter. 
After a repose of fifty days the butterfly appears, and is 



Fecundation or Vegetables. 

M. Beer announces that he has put Hoo'r 
breuk's process for the fecundation of vegeta- 
bles in successful practice in the Botanic Gar- 
den of Vienna. 

This process, which, it would seem, achieves 
important results, consists simply in touching 
the extremity of the pistil (the stigma) of the 
flower, just before it blooms, with a pencil 
dipped in honey or, better still, with honey mingled with 
the pollen of the same plant on which the operation takes 
place. The process has succeeded admirably, it is stated, on 
fruit trees, and even on certain particular branches of trees 
which had never borne. On the portions tiius, treated, fruit 
formed in natural course, while other parts remained in their 
normal condition. 

— -.<•... 

THE YAMA-MAI, OB OAK TBEE SILKWORM. 

The Yama-mai is a species of silkworm common in Japan, 
which derives its sustenance from the leaves of oak trees. 
It has recently been introduced in Europe with considerable 
success, and is readily acclimated. In Austria, it is stated 
that Baron Bretton has obtained from a third generation 4,000 
cocoons and 300,000 eggs. Our illustration, for which we are 
indebted to La Nature, shows 
the worm fully developed and 
in its natural size, the young 
enlarged (1), and also the egg 
considerably magnified (2). The 
egg is round and slightly flat- 
tened in form, of a brown color, 
more or less dark, and is cov- 
ered with black granules. lis 
greatest diameter is O'OO inch, 
and its thickness varies accord- 
ing to the state of incubation. 
As soon as the young worm 
emerges, it rapidly attains, owing 
to its contact with the air, a size 
greater than it had in the egg. 
In a short time it grows to a 
length of 0*21 inch, as indicated 
in the lower portion of our en- 
graving. The head, first tho- 
racic segment, and the legs, are 
of a reddish mahogany tinge, 
without spots, and the lest of 
the body is a golden yellow, the 
color of gamboge. All the seg- 
ments, from the second to the 
eleventh, are traversed by live- 
longitudinal and sharply dis- 
tinguished black lines. At the 
end of the first age, which lasts 
sixteen days, the caterpilkr, af- 
ter its change of skin, is 4!) 
inch in length and of a subdued 

green color, slightly yellowish underneath. At the third 
age, after a second change of skin, the length increases to 
1"1 inches, and the green color beenmps brighter. Subse- 
quently, during the fourth age, the body grows to 2 '7 inch- 
es, and finally to 3 '2 inches, when it becomes fully developed. 
The color at this period corresponds very closely to that 
of the leaves on which the worm feeds. 

The caterpillar now begins its cocoon, uniting two leaves 
with several threads, which are, in turn, secured to branch- 
es. Its nourishment consists in the tenderest branches, con- 
trary to the ordinary habits of other worms. Finally, it 
ejects a large drop of transparent liquid and begins to spin. 
The chrysalis, which is the sixth age of the caterpillar, is 




ROSELEUR'S ELECTRO-PLATING BALANCE. 

of a bright golden yellow tinged with orange on the wings 
and body. The head is reddish, with light colored antennae, 
and the under sides of the wings are brown with gray spots. 
The importation of Bilk worm eggs from Japan to Eu- 
rope is now in extensive progress, and it is an interesting 
fact that, in place of transporting them via the Isthmus of 
Suez, as heretofore, the transcontinental route is preferred. 
Tho first shipment ever thus made, consisting of nine tuns 
of egg s , valued at $200,000, recently arrived at San Francis- 
co, from Japan, and were dispatched in a freight car to the 
Atlantic coast for transmission to Milan, Italy. They were 
packed in leaves, in layers, in airtight tin boxes, which, in 
turn, were covered with matting. The interior of the car 
was kept below the freezing point, and light carefully ex- 
cl uded . 




THE YAMA-MAI OR OAK TREE SILKWORM. 

A variation of seven degrees of temperature, it is said, 
would be sufficient to kill the germs. By this route tho time 
required to reach Milan, from Yokohama, is forty-two days; 
while, by the passage through the Indian OceEn and the Suez 
canal, it could be effected in thirty- nine days . The number of 
transhipments would be the same in both cases ; but the 
American route passes through temperate latitudes, while 
the other would expose the eggs to the extreme of tropical 
heat. 



A solution of pearlash in water, thrown upon a fire, 3X- 
tinguisheb it instantly; the proportion is 4 ounces, dissolved 
in hot water, and then poured into a bucket of common water. 



Preservation of Vegetables by .Drying. 

The vegetable designed to be acted upon is first picked 
and washed, then placed in a large drying room, fitted with 
shelves and sieves for the spreading, shaking, and turning 
of the vegetables during the drying, and supplied with dry 
air at a temperature of from 95° to 100° Fah., and from 
which the moist air is discharged through the chimneys. 
After this they are subjected to pressure, 
formed into tablets of a certain size, wrapped 
in tin foil, and then packed in tin cases for 
preservation and for sending away. To pre- 
pare this for use, it is only necessary to 
steep it for one hour in warm water, and 
then cook the same as fresh vegetables. 

The following is an extract from the An- 
nals of the Central Horticultural Society of 
France: "It appears that there is estab- 
lished in Paris, at No. 5 Rue Marboeuf, un- 
der the direction of Messrs. Chollet & Co., a 
manufactory for the preparation, by the pro- 
cess of M. Masson, of vegetable substances, 
with which the French navy and commercial 
marine are furnished. The Horticultural 
Committee pronounced the opinion that the 
desiccating process of M. Masson preserves 
vegetables without altering their constitu- 
tion, and reduces them to a small bulk with- 
out impairing their flavor or nutritive quali 
ties. M. Masson's processes are applied 
with entire success to most vegetables and 
several fruits. Thus all cabbages, spinach, 
parsley, cress, chervil, succory, and sorrel, 
are dried and pressed to a very small vol- 
ume. It is the game with carrots, turnips, 
parsnip?, celery, salsify, and viper's grass, 
which are cut in thin slices and into small 
pieces, to make Julienne. Cauliflowers, 
Brussels sprouts, asparagus, and string 
beans, in order to resume their natural ap- 
pearance, should not be pressed. Potatoes 
are perfectly preserved in thin slices. Peas 
and beans, in a green state, are succeeded 
with very well. Lastly, various fruits, anil 
especially apples and pears, in slices, are also 
dried, and keep perfectly.'' 

■ » .o. — . 

Charcoal and Tar as a Surgical Dressing. 
The London Laneet strongly recommends the use of a mix- 
ture of charcoal and coal tar, containing 33 per cent of the 
latter, in pulverized form, as a dressing for wounds. The 
powder exercises no irritative action, and is easily removed 
by lotions of cold water. The charcoal absorbs gases due to 
fermentation, coagulates the albumen, and prevents decom- 
position, in this respect materially aiding the action of the 
carbolic acid contained in the coal tar. For wounds which 
cannot bear tho contact of the powder, 100 parts of pulverized 
coal tar are macerated for some hours in 400 parts of rather 
weak alcohol. The solution is said to be very efficacious. 

»-••>-* 

Salt in Sickness. 

Dr. Scudder remarks : " I am 
satisfied that I have seen patients 
die from deprivation of common 
salt during a protracted illness. 
It is a common impression that 
the food for the sick should not 
be seasoned, and whatever slop 
may be given, it is almost inno- 
cent of this essential of life. In 
the milk diet that I recommend 
in sickness, common salt is used 
freely, the milk being boiledand 
given hot. And if the patient 
cannot take the usual quantity 
in his food, I have it given in 
his drink. 

This matter is so important 
that it cannot be repeated too of- 
ten, or dwelt upon too long. 

The most marked example of 
this want of common salt I have 
ever noticed has been in surgi- 
cal disease, especially in open 
wounds. Without a supply of 
rait the tongue would become 
broad, pallid, puffy, with a tena- 
cious pasty eoat, the secretions 
arrested, the circulation feeble, 
the effusion at the point of in- 
jury serous, with an unpleasant 
watery pus, which at last be- 
comes a mere sanies or ichor. A 
few days of a free allowance 
would change all this, and the patient get along well." 

_»,»- 

New method or Preparing Aluminum. 
The oxide of aluminum is fir.=t prepared by any of the 
processes now in use, either from kaolin or clay. It is then 
mixed with wood charcoal in the proportion of 40 parts char- 
coal to 100 of alumina, and heated to a red heat. While still 
hot, the mass is placed in retorts heated to dark redness, and 
chlorine gas is passed over it from a gasometer. The volatile 
chloride is condensed in the receiver, and afterwards decom 
posed by the battery ; the chlorine which is set free is re 
turned to the gasometer to be used over repeatedly. Gar- 
neri employed a magneto electric apparatus. C- 
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HYDRAULIC ENGINEERING EXTEAOBDINAEY. 

An iron conduit has recently been constructed which, ac- 
cording to the Mining and Scientific Press, sustains the great- 
est water pressure in the world, namely, 1,720 feet, or 750 
pounds to the square inch. It carries the water supply of 
Virginia City and (iold Hill, Nevada, from Marlette lake, 
situated at an elevation of about 1,500 feet above the former 
town, over a valley seven miles in width, the sides of which 
are steep and precipitous, and through a route presenting 
engineering difficulties of unusually troublesome nature. The 
most awkward feature of the 
undertaking begins at an ele- 
vation of 1,885 feet above the 
track of the Virginia and Truc- 
kee railroad, at a point about 
two miles west of Lake View 
Toll House, and thence follows 
by an easterly course the crest 
of the spur from which it 
starts : crosses the valley, at 
the toll house referred to, and 
gradually ascends to its outlet 
end, making the entire length 
37,100 feet. The water at pre- 
sent is taken from Dall's Creek 
by an 18 inch Hume four miles 
long, to the inlet, or western 
end of the pipe. From the 

outlet or eastern end of the pipe, the water is conveyed 
through a Hume of the same size, nine miles long, into 
Virginia and (iold Hill, where it connects with the pre- 
sent city pipe system. In the future the water from Mar- 
lette lake will be conveyed to the inlet of the pipe, and be 
added to the supply from Dall's Creek. 

All the iron pipe used is coated, inside and out, with a 
mixture of asphaltum and coal tar, thoroughly boiled to- 
gether, each separate piece being plunged and rolled about 
in a bath of this mixture for from s'.ven to ten minutes be- 
fore being shipped to its destination. The average diameter 
of the pipe is Hi inches, and its entire 
weight about 700 tuns. Nearly one million 
rivets were used to manufacture it, and some 
35 tuns of lead were required in making 
the joints. At the point of heaviest pressure 
the iron is No. thick, and is hot riveted 
with five eighths incli rivets, there being a 
double row on the straight seam and a single 
row on the round seam. The pressure grad- 
ually decreases as the ground rises to the 
east and west, and the iron decreases in 
thickness from five sixteenths to one six- 
teenth of an inch toward both inlet and out- 
let. But on its course to the outlet, it hav- 
ing to cross a great many spurs and sags, the 
iron varies of course according to the press- 
ure. 

The inlet has a perpendicular elevation 
above the outlet of 465 feet, but just now 
only 300 feet is used, as this head will sup- 
ply ten times as much as the two townshave 
heretofore had. This head carries into Vir- 
ginia about 2,000,000 gallons every 24hours ; 
and by increasing the head to its fullest ca- 
pacity, the supply can be increased to 2,350,- 
000 gallons per day. 

Fig. 1 will convey an idea of the country 
over which this undertaking was carried out 
as it shows the profile of the pipe. The re- 
maining engravings represent various inge- 
nious plans adopted in the construction. 
Fig. 2 shows a lead joint in detail, said to be perfectly tight 
and safe. One of these joints is made between every two 
lengths of pipe of 26 feet 2 inches in length each ; a is a 
wrought iron collar, always one sixteenth thicker than the 
thickness of iron in the respective pipe, leaving a play of 
three eighths of an inch between the inside of the collar and 
the outside of the pipe. The collar is five inches wide. 6 is 
the lead which is run in and caulked up 'ight from both 
sides three eighths inch thick ; C is a nipple of No. 9 iron, 
riveted in one end of each pipe. 

Fig. 3 shows the method of tightening leaky joints. At 
A is the clasp, the application of which, for forcing back the 
lead where it works out on account of the longitudinal ex- 
pansion and 'contraction of the pipes, is clearly evident. A 
cla'mp is used to keep the lead after- 
wards in place. Fig. 4 is the elbow 
used for making short curves in the 
line of the pipe around rocky bluffs, 
through sharp canons, etc. At B are 
angle irons riveted on the pipe on the 
outside of the curves which, by means 
of iron straps, are connected with the 
corresponding angle iron on the next 
pipe. Fig. 4 shows the manner in 
which the pipes and elbows were 
strapped together, wherever the curve 
was sufficiently short to require this 
precaution against an outward move- 
ment. The iron strap is put on the 
outside of the curve to strengthen the 
pipe. Fig. o shows the self-acting 
air OL 1 vacuum valve, used at each high 
point on the line of pipe. When the 
water is on, the valve, A, is kept 
wide open ; the small valve, C, is shut, 
while the valve, B, is shut by t*he 



pressure. If any air accumulates in the pipe, on the eleva- 
tion where this air cock is placed, it is occasionally blown 
off, by opening the cock, C. Should a break occur in 
the main pipe line at a point lower than the air ccck, 
and within its district, the valve, B, falls down and ad- 
mits the air into the main pipe so as to prevent a va- 
cuum. Should the valve, B, get out of order, the valve, A, 
is shut, and the other valve, B, taken off and repaired. Af- 
ter a break on the main line is repaired, and the water let 
on again, the valve, B, being down or open, the air rushes 




out at B, its stem being weighted by the weight 
only to close when the water begins to escape. 

From the time of commencing the manufacture of the 
pipe until the water ran into Virginia City, only five months 
elapsed, ending in August last. The Risdon Iron and Loco- 
motive Works constructed the pipe, and the credit of the 
accomplishment of the undertaking is due to the engineer, 
Mr. Herman Schussler. 

It is difficult to say which characteristic of our Western 
engineers is the more remarkable, the courage with which 
they attack the most stupendous and difficult problems, or 




HYDRAULIC ENGINEERING IN NEVADA. 

the promptitude and celerity with which they carry out their 
ideas. There is a great future for a country which produces 
such men and such achievements. 



THE CANOPUS S10NE. 

Hitherto, almost the only guide for interpreting the hiero- 
glyphics with which the monuments of Egypt are covered 
has been the Rosetta Stone, brought to EDgland by the Bri- 
tish army, after the expedition of 1801, and now in the Bri- 
tish Museum. 

But this is in every way inferior to the stone of Canopus. 
Half the lines it contains are incomplete, in consequence of 
the stone being broken and the fragments lost; and of the 
remaining lines many are defaced or illegible ; whereas the 
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stone of Canopus is almost as perfect as on ihe day it left 
the sculptor's hand. This inscription was accidentally dis- 
covered about seven years since at the southwest corner of 
Lake Menzaleh, one of the lagoons on the coast of Egypt ; 
and on the old Tanitic branch of the Nile are the ruins of 
San, the Zoan of Scripture. It is a place very little visited, 
being remote and not easy to reach. But to judge from the 
numerous obelisks, statues, and remains of temples still ex- 
isting there — especially that of Rameses II. — San must once 
have been a place of much importance. About five years 
ago a portion of the west wall of 
the temple of Rameses fell, and 
exposed the corner of a stone 
covered with Greek characters, 
in this state the inscription re- 
mained some time ; at length its 
value was perceived, and it was 
removed to the Viceroy'smuseum 
at Bo ulac. It is of fine grained 
limestone, of light gray color, 
about seven feet high, two and a 
half feet broad, and the same 
deep, and bears three inscriptions, 
each on a separate side, in hiero- 
glyphic, in (Jreek, and in the Hi- 
eratic (or Egyptian) characters. 

It is a copy of a decree made 
in the ninth year of the reign of 
Ptolemy III. (Ptolemy Euergetes) by the priests of Kgypt, 
assembled in solemn conclave at the great temple of Osiris, 
in Canopus. which is called, in the decree, the " Temple of 
the EuergettE." 

Of this magnificent temple not a fragment now remains ; 
indeed, its very position can only be conjectured. As to the 
town of Canopus itself, the visitor may trace its site by the 
high mounds of rubbish over it. It was built on a high 
promontory (a little to the west of the bay of Aboukir), about 
fourteen miles to the east of Alexandria. For many years 
past, nothing of its buildings above ground could be seen, 
and lately the very foundations have been dug 
up to provide stone for the fortresses now build- 
ing on the spot, by order of the viceroy, Ismail 
Pasha. 

The position of Canopus, on one of the large 
canals or mouths of the Nile, and on the high- 
est ground to be found for many leagues along 
the coast, must have made it healthy and plea. 
sant ; and it was a very flourishing, but, at the 
same time, a most dissolute, city. There was 
an open space, planted with trees, in front of 
the temple. On either side of it were altars 
belonging to the temples of the first order. Af- 
ter offering sacrifice upon these, and perform- 
ing the necessary ceremonies for the apotheosis 
of Berenice, the assembled priests made the de- 
cree recorded on the stone. 

One of the most remarkable points in this de- 
cree is the assigning Divine honors to a living 
person. 

To the Egyptians, not the least esteemed 
prizes of their King's victory, were the images 
of their gods, which Cambyses, the Persian con- 
queror of Egypt, had carried off ; and in grati 
tude for their recovery, his subjects conferred 
upon Ptolemy the title of Euergetes (the bene- 
factor). 

It praises the King's great care for the sa- 
cred animals, especially for the worship of Apis 
and Mnevis. 

After setting forth the merits of their rulers, 
and proclaiming the extraordinary honors to be offered to 
them, the priests established a fifth priestly tribe, for no 
other apparent reason than because the king's birthday was 
the fifth of the month Dios. And then they pass on to the 
real business of the meeting. 

In addition to the three monthly festivals of the Euergetae, 
on the 5th, 9th, and 25th days, " decreed in a former pro- 
clamation," they ordain that a general public festival for five 
days shall be held every year, in honor of the Euergetae, com- 
mencing on the day " on which the star of Isis rises," "which 
in the sacred writings is considered New Year's day." Now 
in this 9th year of the reign of Euergetes, the rising of " Si- 
rius" occurred on the 1st of Payni (July 19th) and they de 
cided that this 1st Payni, reckoned according to the common 
computation, should be the first day of 
the Euergetan festival for four years. 
And that every fourth year, one addi- 
tional day (besides the usual five inter- 
calary days) should be kept as a public 
festival in honor of the rulers ; thus in- 
troducing on every fourth year six in- 
stead of five intercalary days. 

By the former of these two provisions, 
the priests introduced the Sirius year 
of 365£ days, in place of the common 
year of 365 days ; and by the latter 
means, placing their reform under the 
protection of the monarch, they pro- 
vided for the surplus six hours in every 
year, while by making the extra inter- 
calary day a general festival, " both in 
the temples and throughout the whole 
country," they kept it in the people's 
memory. 

The inscription does not inform us in 
what year this sixth intercalary slay 
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was first to be kept, but it is natural to suppose that the new 
arrangement would be brought into force as soon as possible, 
that is, in the then existing year. 

It is probnble that this reform of the calendar was not ef 
fected with .Mir, much opposition. It lasted through the reign 
rf Ptolemy III, But in B. C. 222-1 he died; his son Pto- 
lemy Philopatev succeeded him, and then this sixth interca- 
lary day was no longer kept. There seems to have been a 
reaction Sirius the year was no longer observed, and the 
common year, of '<]') days only .again prevailed. The old ir- 
rpsrularities gradually became apparent: and the reform, 
which in consequence became necessary, was effected during 
the reign of Augustus in the year B. C. 26. 

The latter p:i rt of the inscription recounts the honors de- 
creed to the deified Princess Berenice. Her statue is to be 
placed in the great temple at Canopus, near the statue of 
0;'i i irt. In all temples of the first and second orders, a statue 
of her, mode of gold and adorned with jewels, is to be kept 
in the adytum; a four days' festival in all the temples is to 
be kept in memory of her, beginning on Tybi 17th (March 
7th), the day on which the mourning for her ceased and her 
apotheosis was decreed. On the festivals of the other di- 
vinities her image is to be carried in the procession. Hymns 
are to be sung in her honor, and regular rations given to the 
maiden daughters of the priests who do service to her. 

Lastly, the presiding high priest in each temple, and the 
temple scribes, are charged to set up in every temple of the 
first, second, and third order, and in the most conspicuous 
place, a copy of the decree, carved in Hieroglyphic, Egyptian 
and Greek characters.on a pillar of stone or brass. 

Gut of the many copies that must have existed, this is the 
only one hitherto discovered. 



(£om$pm&tm. 



Tlic Ventilation of the United States Senate Chamber. 

To the Editor of the Scientific American; 

Allow me a few words of comment on the article on venti- 
litingthe Senate Chamber in your issue of December 13, 

Ventilation is a very simple thing ; and to secure it, it re- 
quires only to be not prevented or obstructed. Nature will 
ventilate any apartment if it is only allowed to do so. As 
essily as a man draws his breath, so will an apartment, 
crowded or not, ventilate itself if it be allowed a throat to 
do it with. 'j\> devise fans, steam engines, exhausts, or in- 
jectors to vrc'ilate the senate or other house, is only fool 
i.ihly trying to help Nature to do work which sho can better 
do without help. It would be no more absurd to invent a 
whirligig to put into a man's mouth to help him to draw his 
breath than it is to devise an injector and an exhaust to force 
in pure and draw out impure air to and from a room. To 
help a river over a waterfall is not more preposterous 
than, by moving apparatus, to accelerate the entrance of 
fresh and the exit of foul air from a crowded hall. The 
same force which makes the water descend, gravity, forces 
cold air unde: hot air and makes it ascend. If the foul air 
of a crowded hall could be seen and handled, the nature of 
its movements would have been long ago as well understood 
as those of water. Supposing foul air were the color of 
dense smoke, it would be seen to accumulate at the ceiling. 
If it could be seen that it always tended upwards, a hole in 
the roof would be the natural result of the desire to get 
quit of it. The amount of haziness regarding this simple 
matter in the minds of scientific men is unaccountable. The 
thousands of pounds and the amount of abortive invention 
spent on the ventilation of our Parliament Houses might 
make the angels weep,and all for what ? To force atmospheric 
air to obey a law of its nature, which it cannot of itself dis- 
obey. As the sparks fly upwards so will heated air, if it is 
not restrained; and herein consists the whole secret of ven- 
tilation. It needs no device to float a cork ; neither does it 
need any machine, fan, steam engine, exhaust, or injector to 
purify the air of the Senate House. All that is strictly re- 
quired is an entrance for fresh air below, and an exit for 
foul air abovo. These provided, ventilation will work in 
spite of all the wrong headed theories of the savans and 
without the well meant but useless inventions usually 
erected to assist Nature. If these holes are large enough.no 
hall need be either impure or oppressive. If the place be 
half filled, the supply of pure air will be enough. If 
crowded, it will be augmented to meet the larger demand. 
Kvery person who enters is a machine to make the current 
inwards and outwards work more vigorously; and every one 
\\ ho leaves deducts from the demand and the power to sup- 
ply. The atmosphere is a nicer balance than ever man 
made, and vibrates to a counterpoise Infinitesimal beyond 
his cttic 'ption. It is a comfortable as well as an undeniable 
fat: tlntt the objects which require ventilation are the very 
mean.', to create it. Fires, lights, and man himself, if they 
consume pure air, also heat it, causing it to ascend and give 
place to a new supply, which in turn is consumed, heated 
and pushed upwards. This process, which is never ending, 
is simple, admirable, exact, and complete. It requires no 
assistance, has worked from the beginning of time, and will 
work, though there be neither Mvan nor machinist in ex- 
istence. 

If our halls, like the ancient Greek, were without roofs, 
ventilation would cause us no thought. The foul air from 
our lungs and bodies would ascend right into the air, and a 
fresh supply would come down to us through the same 
opening. But our houses and halls are ceiled, and the cur- 
rents are prevented taking their natural courses. Even in a 
ceiled chamber, if an open space be left large enough, the as- 
cending and descending currents through it would supply 



all the ventilation required by a crowded assembly. But it 
is more convenient, as the modern fashion of buildings is 
and as our climates require, to admit our fresh air at the 
lower part of our houses instead of at the top. By this mode 
a smaller opening in the roof suffices. A very much 
smaller opening is needed than many would Buppose. And 
here I beg to take exception to a statement in the article re- 
ferred to. It is there said that the machinery injects 25 
cubic feet of air per minute for every man of 1,200 assem- 
bled, or it is capable of doing so. This quantity is ridicu- 
lously overdone. A man does not consume even one foot of 
air per minute by breathing; 15 inhalations of 60 cubic 
inches each make only 900, and a cubic foot contains 1728. 
Take man by man in an assembly, half a foot per minute is 
all each will consume. One can inhale through a half inch 
tube more air than he requires. Even a quarter inch one 
will not oppress him much. I speak of a round tube, but, 
if you will, take a square one. Of this a square foot will re- 
present 576 persons' breathing area, and will admit air suffi- 
cient to supply that num ber. It may be said the velocity of 
air into a crowded chamber is not so great as that of the air 
through the tube when one breathes by it. But it is to be 
remembered the air is passing into the lungs only half the 
time, while the inward rush to supply an assembly hall is 
constant. The fact is the current inwards and outwards in a 
chamber, ventilated in the natural way which I indicate, is 
quite as fast as the current in and out of a man's windpipe. 
But in an assemb y hall at night, the lights must be sup- 
pliedwith fresh air as well as the occupants. I need hardly 
mention fires, as it is not usual to have them in such places. 
If they be used, they also must have their supply of air, and 
they will take an amount of inlet for themselves, equal to 
the united areas of their chimneys. I suppose there are no 
fireplaces in the Senate Chamber ; but a crowded hall gets 
heated, and an extra supply of air is demanded on that ac- 
count. If such is the case, it calls in its own supply. The 
velocity both inwards and outwards increases and the tem- 
perature falls. If the air of a hall be pure, heat is not so 
oppressive. It is impure air that exhausts and makes peo- 
ple pant. Taking your estimate, 1.200, as the usual number 
in the Senate Chamber, a hole in the roof equal to two 
square feet, with an under inlet the same, are ample to sup- 
ply all the breathing air rei : -ured. The lights may be al. 
lowed as much, and the hea' an equal space. As a large 
hole is about as cheaply made as a small one, and as plenty 
of outlet does not affect the pi iple below, the openings may 
be made double or even treble the size mentioned without 
fear of inconvenience. These openings must be free to the. 
atmosphere, but may be made with louvres to keep out the 
rain. A hinged nkylight is as good a9 anything else. As a 
cistern of water will be emptied if any sort of hole be driven 
through the bottom, so will a crowded hall be refreshed if 
any sort of hole is driven through the roof. 

I am sorry I did not get, admission to the Senate House 
when I visited Washington, else I might be more precise in 
my suggestions. But I believe that there is a ceiling be- 
tween the outer roof and the audience, an! that this ceiling 
is pierced with ornamental fretwork, and that the piercing 
is equal in area to what I have indicated as necessary for 
outlet. 

The inlet oi fresh air is the next thing to be consid- 
ered ; and while it is equally simple in principle as the out- 
let, it is net exactly so in practice. The outlet may be any- 
where in the roof. It may be far larger than really required. 
It may be one large opening, or it may be many small ones. 
The inlet must be a great many small openings, or a disa- 
greeable current will blow in one place and inconvenience 
those near it. But even this is a simple matter. An open- 
ing in the masonry under the joists of the floor, communica- 
ting with the outer air, will allow a fresh current to rise 
through small gratings in the passages between seats. Or 
if the corridors have proper air holes, a supply to the main 
chamber may be got from them by slits above the doors. Or 
air may be let in along the channel where lie the heating 
pipes and allowed to find its way to the chamber through 
small grate work along the base of the wainscoating. The 
modes for small inlets are endless. And let me say the 
united areas of the divided inlets need not be so great as 
those of the outlets, because they are supplemented by 
chinks of windows, thresholds of doors, etc. I would im- 
press on all objectors that no inconvenience from the cur- 
rents will be felt, if an inlet area of 8 or 10 feet be properly 
scattered over a room of the size of the Senate Chamber. 

Allow me a few words on the long pipe proposed, to suck 
the air from the park 220 feet off. I do not know what 
purer air people would wish than that at the Capitol. It 
blew on me as fresh as mountain breezes. It is all people 
have to breathe who are walking outside ; and if those inside 
get the same, what else do they want'.' One undeviating 
law of air currents is that they always take the shortest avail- 
able cut and depend upon it, the ventilating air of the Senate 
house will never run through a long pipe if it can get in at 
an open door nearer its work. The whole thing is of a piece 
with the London delusion, and indeed is a counterpart of it 
from beginning to end. 

Paisley, Scotland. Wm. MacKean. 



To the Editor of the Scientific Amcn^in : 

I have read an article in your issue of December 13th, 1873, 
on ths above subject, and I understood the difficulty (reme- 
died by the charges described) to be the want of sufficient 
area, and the proper arrangement of the air passages from 
the old fan to the Senate Chamber. Unless there is some 
mistake in your explanation, there was, in my opinion, no 
necessity for the new fans, engine, and the two air shafts, 



which in all probability occasioned a large expenditure. I 
venture my opinion on these grounds : You say that the capac- 
ity of the old fan was 80 revolutions per minute, discharg- 
ing 500 cubic feet of air at each revolution, making in all 
40,000 cubic feet of air per minute ; and that in consequence 
of the defect, it was producing but one fourth of the ventila- 
tion that it had the capacity to furnish. As you state the 
capacity of the new fans to be 30,000 cubic feet per minute, 
it appears there was at least no want cf capacity in the old 
fan, and that in comparison with forced ventilation, there is 
no advantage in ventilating by exhaustion. In ,ny opinion, 
Mr. Hayden selected a very indirect, as well as an extrava- 
gant, method of remedying a very simple matter. 

Chicago. 



Mental Arithmetic. 

To the Editor of the Scientific American: 

The young mechanic who hopes to excel iii his chosen 
trade should endeavor to become skillful in mental arithme 
tic; and at the last analysis, all computation is strictly men- 
tal, the figures employed being only tallies t.i record results. 
I will give a table illustrating the theorem that the product 
of any two numbers is equal to the square of half their sum 
less the square of half their difference, that long practice 
proves to be a useful method of multiplication : 
GxG = 3G = G 2 
7x5 = 35 = 2 — l 2 
8x4 = 32 = G 2 — 2 2 
9x3 = 27 = 2 — 3~ 
10 X2 = 20 = 6 2 — 4* 
llxl = ll = 2 — 5 s 
This theorem may be expressed algebraically, thus : (a — x 
x (a + x) = a 2 — x 2 , and numerically as in the table. 

Suppose it is required to multiply 53 by 47. Half their 
sum is 50, the square of 30 is 2,500, and the answer sought 
is that sum less 3 2 = 9 = 2, 491. In practice, such an exam- 
ple can be solved almost instantaneously. If 47 times 54 
were required, proceed as in the example and add 47 to the 
product. 

To use this method, cor.siderable knowledge of square 
numbers and of some of their remarkable properties is re- 
quired; and the careful study of difference series will be 
beneficial. This study has proved an excellent means of in- 
itiating pupils into the mysteries of square and other roots, 
enabling them to become proficient in a short time. There 
are many similar things in the curious and wonderful science 
of numbers that, like the magic squares given in your issue. 
of December 20, 1873, are of far more value than is generally 
supposed. Let some one arrange them in a suitable form 
and put them into the hands of the Yankee boy. 

New Britain, Conn. F. H. R. 



The Relative Attraction of the F.arth and the Sun 

To the Editor of the Scientific American: 

The semidiameter of the earth is, in round numbers, about 
4,000 miles, and that of the sun 425,000 miles. An object sit- 
uated on the surface of the earth will, therefore, when turned 
toward the sun, be 22,874 times farther from the center of solar 
attraction than it is from the center of terrestrial attraction ; 
and when turned from the sun, it will be 22,870 times as far 
from the sun's center as from the earth's center. Now as 
the strength of attraction varies inversely as the squares of 
the distances, the pull of the earth's mass will be 22,874* 
times as great (on a body on the surface of the earth turned 
toward the sun) as the pull of an equal solar mass will be ; 
and when the object is away from the sun, the pull of the 
earth will be 22,876 2 times as great as the pull of an equal 
solar mass. But, as the sun's mass is estimated to be 215,000 
times as great as the earth's mass, the total pull of the sun 

315,000 
on an object in the two supposed situations will be : „„ „r,. 2 

315,000 



and 



22,876 2 
315,000 315,000 



times that of the earth. 
315,000 



and ' 



315,000 



1 



22,876 2 — 523,211,376 or l, 660,877 



32,874 2 — 523,176,276 
1 

and 1,660,688. 

Now if the foregoing estimates be correct, there must be, 
in certain situations, a sensible difference between the weight 
of a given mass when on the surface of the earth in the direc- 
tion of the sun, and the weight of the same mass when the 
earth has turned it away from the sun. This could be veri- 
fied by experiment. 

Let the place be at the equator, and the time of the exper- 
iment be one of the equinoxes. Suppose scales to be con- 
structed of the capacity of several tuns and of the utmost 
possible delicacy. Now let us try our experiment with a 
weight of 10 tuns. Its weight at noon will be 1 T — mri kt~ 
of 10 T. and its weight at midnight will be 10 T. + -j-j-^-,, ' s i, 
of 10 T. or: Noon weight = 20,000 lbs.— 12 lbs. 10 dram's = 
19,9871bs. 15 czs. 6 drams. Midnight weight = 20, 000 + 12 
lbs. 8 drams = 20,012 lbs. ozs. 8 drams, making a difference 
between the noon weight and the midnight weight of 24 lbs. 
1 oz. 2 drams. 

If astronomers have miscalculated the relative masses of 
the sun and the earth, will not this experiment indicate the 
fact? And if we experiment in the same manner with the 
moon's attraction, may it not lead us to modify our state 
ments of relative masses still further? And, moreover, may 
it not lead to a reconstruction of our tables of distances ? If 
the principles set forth herein be correct, would not such an 
experiment be as worthy the interest of the great powers as 
are those expeditions of observation , so munificently aided, to 
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make the transit of Venus and the total eclipse of the sun 

contribute to our stock of astronomical knowledge? 

Brownville, Neb. W. B. Slaughter. 
»-.•»-•. 

Adjusting Journal Boxes Horizontally. 

To the Editor of the Scientific American : 

Apropos of recent suggestions for taking up the wear of 
journal boxes, permit me to say that there is a common error 
among machinists to the effect that the wear upon the side 
of the main journal box nearest the cylinder is double that 
on the side opposite. Strange to say, the same idea is ad- 
vanced as a theorem in a work on machine drawing, recently 
published by a noted writer on graphics. Some machinists, 
again, think that the wear is equal on each side of the cen- 
ter. The following is a demonstration of the true case : 

The diagram be- 
ing the skeleton 
figure of a locomo- 
tive or stationary 
engine, let A, the 
point of traction 
^ .._i_. on belt or rail, be 

taken as the axis 
of moments. 

Let P = pressure on piston, let x^pressure on front of 
box at O, let y = pressure on back of box at O, let R = radius 
of wheel, and r = radius of crank. With crank pin at C, we 

have 




Px(R+r) 



R 



pin at B, we have y = 



by equaling moments. With crank 
Px(R-r) 



Whence x -5- y = 



I'iR+v) 
if" " 

But if x: 



R R-r-r 2 r 

; P(R-r) = ""H~r =1 + R-? by P erformim ? division 

whence 

That is, the pressure on 



:2y, then s-i-y = l+^-~ must equal 



,-~^ — — 1 and 2r = R — r or R = 3r. 
R — r 

the front of box is double that on the back of box only when 

the radius of the wheel is three times that of the crank. 

Or in a locomotive, let P, x and y be as before, and T = 

train resistance. Then going forward, with crank at C , x = 

F + T 
P+T:or with crank at B, y = P — T, whence x-Hy = p — — = 

'3T 
1 + -""--which, as before, is equal to 2 only when P = 3T. 

The wear on both sides of the box will be equal only when 
T = O. The wear on the front box will always therefore be 
practically the greater, but not necessarily twice as great. 
Since the wear is proportional to the pressure, the formulio 

x-f-y= ., - and x-f-y=p — ^, may be used to determine 

the relative thickness of the two sides of the box. 

Notwithstanding the weight of the engine throws the 
point of greatest wear towards the top or bottom of the box, 
the fact of unequal wear, proved above, shows the necessity 
of making the boxes adjustable horizontally, as suggested 
by your correspondent. W. L. C. 

Lehigh University, Bethlehem, Pa. 



Animal Electricity and Magnetism. 

To the Editor of the Scientific American : 

Among the components that make up the whole of man's 
vital parts, animal electricity and magnetism are of promi- 
nent importance. Their existence has long been known, 
but almost all else in regard to them seems mystery. 

Air when taken into the lungs gives up a portion of its 
oxygen, which passes into the blood, and, when expired, 
is converted into carbonic acid gas. The latter gas amounts 
to about three and a half per cent of the whole expiration. 
In the process a combustion takes place, wherein a portion of 
the oxygen combines with the blood, and another portion 
with carbon, to be exhaled as carbonic acid gas. I presume 
that this combustion or transformation is the cause of ani- 
mal heat. But this is foreign to the present subject. Fara- 
day discovered that oxygen was the most magnetic of all 
gases, holding the same place among gases that iron does 
among metals. When reduced to proportions and figures, 
if 175 represents the magnetism of oxygen, air would rate 
3 4, while carbonic acid gas is diamagnetic and would be 
represented by 0. The amount of carbonic acid gas taken 
into the lungs with air is quite small, but from each healthy 
person sixteen cubic inches are exhaled per minute, or 
twenty-three thousand cubic inches per day. As this gas is 
composed of carbon one part and oxygen two parts, it fol- 
lows that about fifteen thousand three hundred and thirty- 
two cubic inches of oxygen, charged with magnetism in the 
propoition above stated, has the total amount of magnetism 
daily eliminated from it by the vital organs of each individ- 
ual. What becomes of this magnetism thus extracted from 
the oxygen of the air? It enters the lungs ; it does not go 
out again. The sequence is beyond question: it is taken up 
by the organism and remains there to be used in the vital 
forces. Thus in the life giving gas, not only is to be found 
the property of supporting life, by purifying the blood and 
furnishing heat for the body, but, also, the magnetism that 
performs an important, but a far more subtile part. An at- 
mosphere of pure oxygen, if supplied to the lungs, increases 
the heat, magnetism, and electricity of the body, by the con- 
version of a much larger proportion of oxygen into carbon- 
ic acid gas, and quickens life to such an extent as to cause 
death from exuberance. When an absence of oxygen from 
the blood has almost caused a cessation of magnetic and elec- 
tric currents in the body, an injection into the circulation of 
blood charged with oxygen will cause their instant return ; 
and just in proportion as carbonic acid gas is exhaled from 
the lungs, do we find a supply of these fluids remaining. 

I have referred to animal electricity and magnetism as 



identical. In vital economy I believe them to be so in source 
of supply ; and while manifestations of one may be had 
without the apparent presence of the other, yet there is so 
much to join them together, and so little to separate them, 
that the day of doubting their identity, in this respect, has 
about passed. Oxygen and ozone are the same, and yet how 
different! Are not both different conditions of the same 
thing? John Hill. 

Columbus, Ga. 



THE SILVER MINES OF PERU. 



BY PROFESSOR JAMES ORTON. 



Peru was conquered and explored by the early Spaniards 
under the belief that it was El Dorado; but there are no fa- 
mous mines of gold in the Republic save those of Carabaya. 
It better deserves the name of La Plata, for its Andes are 
threaded with silver. The annual yield of Peruvian silver, 
however, is decreasing, owing to mismanagement. A thor- 
ough scientific survey of the country is needed, and then a 
judicious system of mining. We are confident this will re- 
veal 

" Rocks rich Id gems and mountains big with mines, 
Thatonthehlgh equator ridgy rise." 

■The most famous silver mines in South America, after 
those of Potosi, are the mines of Cerro de Pasco, sixty 
leagues northeast of Lima. They are situated on the At- 
lantic slope of the Andes, over 13,000 feet above the sea, 
where the prevailing rock is conglomerate. The silver, dis- 
covered by an Indian in 1630, occurs in the native state ; also 
as sulphuret mixed with pyrites, with cobrizo (a carbonate 
of copper and lead, with sulphuret of copper), and with ox- 
ides, forming what are known in Peru and Mexico as paeon 
and Colorado/!. The ore is treated to salt and mercury, but 
so rudely that generally one pound of mercury is lost to 
every half pound of silver extracted. Fortunately, Cerro 
de Pasco is only 200 miles from the celebrated quicksilver 
mines of Huancavelica. According to Herndon, the ore 
yields only six marks to the cajou. (A mark is eight ounces, 
and a cajou is three tans). A representative specimen in our 
possession contains 0'004of silver. During the last two cen- 
turies and a half, the mines have produced about $500,000,- 
000. The annual amount of ore mined has been 50,000 ca- 
jous, yielding an average of four and a half marks, the 
amalgam containing 22 per cent of silver. Just now, work 
has nearly ceased, owing to the inadequate means of drain- 
age. But at Cerro de Pasco, as at other places, it has been 
found profitable to re- work, by the improved modern method, 
the tailings left by the old Spanish miners. 

Hualgayoc, fourteen leagues north of Cajamarca, has long 
been celebrated for its rich mines ; but it is also afflicted with 
a plethora of water. There are many good mines in the vi- 
cinity of Lampa and Puno on the borders of Lake Titicaca ; 
those of Manto, Salcedo, Chupica, and Cancharani were fa- 
mous in Spanish history. The ores of Huantajaya near 
Iquique yield from 2,000 to 5,000 marks to the cajou. Mass- 
es of pure silver have been found on the surface of the plain, 
one weighing 800 lbs. Rich deposits occur also in the prov- 
ince of Cailloma, north of Arequipa ; and at Yauli, San Ma- 
teo, and other localities near the Oroya Railroad. Extensive 
veins have been recently discovered at Chileta, the terminus 
of the Pacasmayo railroad, the ore assaying from $60 to $200 
a tun. 

But the most numerous and promising silver mines of 
Peru are, without doubt, located in the department of An- 
cache, just north of Lima; not because it is a richer region 
than the eastern Cordillera, but because it is the only district 
which has been scientifically explored. This has been done 
by the accomplished naturalist, Professor Raymondi, under 
the patronage of Mr. Henry Meiggs. The report just pub- 
lished at Lima contains assays of specimens from the most 
valuable mines in which the silver occurs. It appears : (1) 
That silver is not very common in the native state. (2) That 
the minerals richest in silver are pyrargyrite ("rosicler" or 
ruby silver) and stephanite (brittle silver glance). (3) That 
the greater part of the silver, however, is extracted from 
tetrahedrite, galena, and many mineral oxides {pacos or color- 
ados). The pacos richest in silver ore are those which result 
from the oxidation of stephanite and pyrargyrite ; the poor- 
est are found in great part of oxide of iron, in which the sil- 
ver is minutely disseminated in the native state. (4). It is 
worthy of notice that the silver ores are constantly associa- 
ted with antimony. Even the galenas having a cubical 
structure always contain a small percentage of antimony. 

•_.#.• 

New Houses. 

The coincidence of a man's moving into a new house and 
dying soon after has frequently been a subject of remark, 
and there is an avoidable cause — the house is moved into 
before the walls and plaster and the wood are sufficiently 
dried. Sometimes the cause of death is the poisonous char- 
acter of the water conveyed through new lead pipes. No 
water for drinking or cooking purposes should be used in a 
building supplied with new lead pipes, in whole or in part, 
for at least one month after the water has been used daily ; 
this gives time for a protecting coating to form on the inner 
surface of the pipes, when their chemical change from con- 
tact with water generally ceases. 

But the damp materials of thehousehavethe most decided 
effect, especially on persons over fifty years old or of frail 
constitutions ; whereas if the person were in the full vigor 
of life and health, not even an inconvenience would be ex- 
perienced. 

In building a new house, or on going to live in another lo- 
cality where the water supply is not far from the house, it 
should be ascertained with the utmost certainty that the 



spring or well is higher than the privies or barnyards. In - 
sidious and fatal forms of decline and typhoid very often re - 
suit from persons drinking water which is drained from the 
localities named. 

The safest plan, and the only safe plan for furnishing 
dwellings with the most healthful and unobjectionable wa- 
ter, is to have a watertight cistern, and let the water from 
the roof of the house or barn, or other outhouses, be con- 
veyed into it through a box of sand several yards long, this 
box to rest on a board, or cemented bottom and sides, so that 
no outside water could not get into it. — Hall's Journal of 
Health. 



Solvent Powers of Water. 
Water is a physical rather than a chemical agent in bleach- 
ing and dyeing ; it is the vehicle which carries the chemical 
substance to the cloth to be operated upon, or which removes 
the matters necessary to be removed from it. When a sub- 
stance is mixed with water, it may either be dissolved by it, 
anddisappear, as salt does ; or it may remain in suspension, 
as chalk does. Nothing is considered to be actually dissolved 
in water if it can settle out again, or if it will not pass with 
the water through a filter made of paper or calico ; thus 
to talk of dissolving ground chalk in water is incorrect, for 
if allowed to stand it would settle out ; or. if the mixture were 
filtered, the water would pass clear, while the chalk would 
remain upon the calico; but blue vitriol (sulphate of copper), 
for example, does really dissolve in water, and the liquor all 
filters through together ; to deprive the water of the blue 
vitriol would require chemical means different in kind from 
filtration. Water, therefore, dissolves some substances and 
not others. Water does not dissolve the same quantity of 
all soluble substances ; of some it can dissolve its own 
weight, and more ; of others a small portion ; and of some ex 
tremely little. As a rule, hot water dissolves more than cold, 
and more quickly than cold: but, upon cooling, the excess 
mostly falls out as crystals. This point deserves notice, for 
a liquor, which is of right strength when a little warm, may 
be too weak when it becomes cold; left in a carboy, for ex- 
ample, in a cold place, because the salt crystallizes out ; 
this is the case only with those salts that are but sparingly 
soluble, as chlorate of potash, cream of tartar, sulphate of 
potash, etc. The crystallizing is sometimes troublesome in 
steam colors which, right enough when freshly made, become 
filled with small crystals, and rough on the machine ; it is 
felt in the case of an ageing liquor, which contains chlorate 
of potash'as an active agent, which, crystallizing out, leaves 
the liquor weak and not able to do its work. As a usual 
thing, the drug room upon a printing or dyeing works should 
be cool, but there are some liquors better in a moderately 
warm place ; brown vitriol, for example, in winter time is apt 
to gosolid in the carboys, if kept in an exposed place. — Am. 
Tex. Manuf. 

Sir Richard A. Glass. 

Sir Richard Atwood Glass died recently at Southampton, aged 
53. It was at his factory that 1 250 miles of the first Atlantic 
cable of 1866 was wholly constructed, under the direction of 
Mr. Glass, who, on the successful completion of the under- 
taking, after ten years of unremitting labor, received the 
honor of knighthood. He retired from the company in 1867, 
and afterwards became chairman of the Anglo-American 
Telegraph Company. He was for a short time a member of 
the House of Commons. 



The Detection of Death. 

The late Marquis d'Ourche.one of whose friends was buried 
alive, left a sum of 20,000 francs ($4, 000) to the French 
Academy of Medicine, to be given to the inventor of a sim- 
ple process of ascertaining when death has really occurred, 
and a further sum of 5,000 francs to be awarded to the dis- 
cover of a scientific method of verifying death. Altogether 
102 essays were sent in for adjudication. Most of the papers 
contained such absurd suggestions that the list was practi- 
cally limited to 32 competitors. The large prize was not 
awarded, but the 5,000 francs weredividedbetween four com- 
petitors. No new facts, likely to enlarge the domain of 
forensic medicine, have been elucidated by these investiga- 
tions. 



Messrs. Macnaught, Robinson, & Co., of Southwark, 
London, England, have sent us diagrams of a most complete 
system of wrought iron girders for building purposes, made 
by them and kept constantly in stock. Their sections are 
cheifly of the double T form, and range from 2 to 6 inches in 
width.and from 3 to 14 inches in hight. The list also includes 
flitch plates, bolts, nuts, washers, etc. , an arrangement very 
convenient for builders, who by consulting the chart can as- 
certain the approximate cost. 



We have received from Messrs. Uoodnow and Wightman, 
of 23 Cornhill, Boston, Mass., an illustrated catalogue of 
tools, lathe attachments,and machinists' supplies, which pro- 
vides for nearly all the possible wants of model makers and 
experimenters in mechanics. The line of small gearings is 
extensive andcomplete, and the book describes several new 
gages and combination tools, of value and interest to all in- 
ventors and amateur mechanics. 



A New Application of Gypsum. — Gypsum mixed with 4 
percent of jowdered marshmallow root will harden in about 
one hour, and can then be sawn or turned, and made into 
dominoes, dice, etc. With 8 per cent of marshmallow, the 
hardness of the mass is increased, and it can be rolled out 
into thin plates, and painted or polished. 
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IMPROVED PATENT CANDY CUTTER. 

This machine is intended for cutting "beefsteak" and other 
candies in which nuts, etc., are intermingled, and which are 
cut from a loaf- like mass into slices while warm. The appa- 
ratus consists of a knife reciprocating to cut the candy, and 
provided with means of constant lubrication to prevent the 
adhesion of the warm candy, and to cause it to cut more 
freely. 

The frame supports a table and a beam, on which the ope- 
rating parts are mounted. The candy is made into a long 
loaf -like mass, with nuts, etc., and placed on a long movable 
board, A, and against a block on its back end. This board 
is fed up under the knife as slice after slice is cut off. The 
box, B, incloses the candy on the sides to hold 
it in place and in shape, and remains station- 
ary, while the candy and its supporting board 
is moved up. The wheel, C, is turned by a 
hand crank, and rotates a smaller wheel hav- 
ing a fly wheel on its shaft. This fly wheel 
has a connecting part, D, from a bearing on 
its rim to one on the knife frame, E, to drive 
the knife back and forth to cut the candy. 
The knife frame has guide bars at its ends 
playing back and forth in bearings, F, on posts 
attached to the beam, as shown. The bear- 
ings move up and down on the posts, and the 
latter are hollow, with one side open. The 
bearings connect with vertical screws within 
the posts, so that they may be raised or low- 
ered by turning the screws, to feed the knife 
as it cuts. These screws have bevel pinions 
on their top ends, gearing with bevel pinions 
on the shaft, 01, which extends over both 
posts. The shaft is turned by a hand crank, 
to raise or feed the knife on the candy, regu- 
larly at both ends. The edge of the knife 
moves through boxes on each side of the 
candy, which contain sponges saturated with 
oil, for lubricating as above noted. These 
boxes are borne by arms from bearings, so 
that they will move up and down with the knife and keep 
the lubricator to its edge. The board, A, is moved up by 
pinion and rack underneath, not shown, with suitable ar- 
rangement for gaging its feed, to regulate the thickness of 
the slices uniformly. 

This machine has been in use in the shop of J. Essig, 
candy manufacturer, Keokuk, Iowa, for the past six months, 
and, we are informed, has given perfect satisfaction. 

For further information and purchase of patents and 
rights, address the patentee, Francis Quinn, Keokuk, Iowa. 
Patented October 1, 1872, and October 14, 1873. 



of the boiler and fire box, compelling the products of com- 
bustion to pass through the zigzag flue. The inventor states 
that this bridge wall has been thoroughly tested, and that 
the advantages gained by its use are, first, a saving of 25 
per cent of fuel ; second, the benefit of the coke or solid part 
of the coal, which, under the present construction of furna- 
ces, it is claimed is wasted ; third, all the sooty matter is 
consumed before reaching the stack, and also all the gases, 
so that but a very small portion of the heat escapes. 

The improvement is further claimed to be efficient and 
durable, not liable to get out of order, and to require no at 
tention after being set in its place. It can be applied to both 
locomotive and marine boilers. For further particulars ad- 




IMPROVED FURNACE BRIDGE WALL. 

The invention which we illustrate herewith is a bridge 
wall, constructed so as to produce the same action on the 
flame as the Hat wick does in the lamp, namely, forming it 
into a thin sheet or, rather, breaking the flame into thin 
sheets, thus preparing the flame before charging it with cur- 
rents of air, so that the latter can penetrate every portion. 
The result is claimed to be nearly perfect combustion. 

Fig. 1 is a side elevation of a boiler set in brick work, of 
which a portion is removed, showing an end view of the 
bridge wall in position. Fig. 2 is a vertical section taken 
through the bridge wall, back of the lire box. A is a con- 
duit or pipe, having its outer end on the outside of the brick 
work, and extending across the back of the fire box, entering 
into the conduits, B B, at the opening, shown at Q, Fig. 2. 
This pipe, A, is for the purpose of conveying the air and 
also heating it before entering the conduits, B. It is pro- 
tected from the direct action of the fire by the brick work 
shown at E, Fig. 1. B B represents two air conduits ar- 
ranged in a vertical plane passing longitudinally under the 
boiler. The portions which are exposed to the gases or 
flame present waved surfaces, and are so arranged in rela- 
tion to each other as to form a ziz zag or serpentine flue, 
through which the flame or products of combustion are com- 
pelled to pass on their way out of the fire box. It will be 
noticed that the top and bottom of the zig-zag flue termi- 
nate nearly in a point. In this portion of the conduits are 
perforations or a continuous 
slit for the admission of 
air, striking the flame cross- 
wise, in fact in every direction 
(as shown by arrows in Fig. 2), 
on its way through the zig-zag 
flue. It will also be noticed in 
the form of this flue that a di- 
rect line is avoided. The ob- 
ject of this is to cause the 
flame, when it strikes the flue, 
to be completely broken up 
into thin sheets, and thus pre- 
pared so that the air can pene- 
trate every portion. At the 
same instant, therefore, that 
the flame is broken up, it is 
thoroughly charged with cross 
currents of heated air in every 
possible direction, producing 
combustion of the gases before 
entering the stack. C is an 
opening into the side of the 
gas burner, where the connec- 
tion is made with the pipe, A. D 
shows a wall closing the con- 
not^oeu between the after par: 



GUINN'S PATENT CANDY CUTTER. 

dress the inventor, Mr. W. F. Beecher, 93 Seneca street, 
Cleveland, Ohio. 



TEE BAFFLE DRILL-PROOF SAFE. 
An ingenious contrivance has recently been patented by 
Mr. Henry G»erin!*, of Birmingham, England. Experience 



consists in the arrangement, at the back of the door and in 
front of the lock, or at any other required part of the safe, 
of a series of cylindrical steel rods, free to turn in a frame 
or bearing pieces. These rods are arranged side by side, and 
as near together as is compatible with their perfect freedom 
of motion, excepting immediately in front of the key hole in 
the door, at which part a space is left for the passage of the 
key to the lock. One or two series of rods may be used. 
Where two are employed, the axis of one of the series may 
cross the axis of the other series, or be placed perfectly par- 
allel with it at pleasure. The patentee provides flat or an- 
gular rotating bars, which may be employed instead of cy- 
lindrical steel bars. The practical effect of the use of these 
steel rods is simply this : When the door of 
a safe or strong room is provided with the in- 
vention, the burglar's diill, after it has drilled 
through the plate of the door, comes against 
one or more of the rotating steel rods, which, 
under pressure of the drill, turn on their axes 
and move from under the drill, which is thus 
prevented from obtaining a bearing upon 
them. By this means access to the lock, for 
the purpose of picking or destroying it, is 
prevented. Where still greater security is de- 
sired, a plate of hardened steel or chilled 
iron is fixed in front of the steel rods. This 
plate is pierced with angular perforations, or 
armed with ribs or projections on the face 
turned towards the outside of the safe ; and in 
use these perforations or ribs intercept the 
drill of the burglar, which is either broken or 
so much injured in contact as to be almost 
inoperative before it can reach the steel rods. 
At a public trial, says Hardicare, Metals, and 
Machinery, a number of hard steel drills were 
put through the iron and steel plates with a 
pressure of from 12 to 15 cwt. behind the drills ; 
but when the latter touched the revolving 
steel rods, they failed to bite, and were in 
nearly every case broken. Beyond this, the 
clicking of the revolving rods, when touched by the drills, 
was quite loud enough to raise an alarm sufficient, in ordi- 
nary cases, to frustrate any burglarious enterprise. 
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has shown that a skilled thief, as a rule, by boring a num- 
ber of holes through the chilled plate to which the lock of 
a safe is attached, invariably succeeds in removing the lock 
bodily, and the safe, with its contents, may then be dealt 
with at leisure. 

The present invention is designed to prevent this, and it 



On Some metallic Spectra. 

M.LECOQDE BOISBAUDBAN. 

(1). Lead. When the induction spark from an electric coil 
passes between two electrodes of lead, the spectrum con- 
sists merely of narrow lines ; when the electrodes get cov- 
ered with oxide of lead, there are the numerous character- 
istic bands, and some of the lines then disappear, while 
others retain their brightness. The action of the c( ndenser 
is almost exactly opposite to that of oxidation ; it intensifies 
the lines, and, where they are extinguished through oxida- 
tion, the condenser restores 'lem. (2). Chloride of gold. In 
a gas flame, this gives magnificent bands crossed by slightly 
nebulous lines, extending from yellow to blue green. With 
the spark in a solution of AuCl 3 , the spectrum consists of 
green bands, and a certain number of narrow lines, distri- 
buted between red and violet. The relative brightness of the 
lines varies according to the mode of operation. The author 
points out changes undergone by the lines <5 506 3 and S 523 
when one modifies the degree of dilution, the length of the 
spark, or the direction of induced current. (3). Thallium, 
The salts of thallium in a gas flame give, besides the bright 
green line 8 5349, another, faint and nebulous, having for 
wave length 568 0. It seems to belong to thallium, for its 
relative intensity is maintained with various salts of thallium 
carefully purified. (4). Lithium. From theoretical consid- 
erations, the author was led to expect the probable existence 
of a new line in the spectrum, having 413 for wave length. 
He obtains merely a trace of this line on passing the induc- 
tion spark in a solution of LiCl, but it can be easily had with 
the spark in Li 2 OC0 2 at red heat. Two series of measurements 



gave 412 9 and 413 for the wave length. - 
—Chemical News. 
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BEECHER'S FURNACE BRIDGE WALL, 



Practical Science as a Trainer. 

Professor Williams, in an interesting article in Nature, re- 
lasting to remarkable practical 
achievements of Count Rumford, 
says : The main interest of the 
career of this wonderful man ap- 
pears to me to lie in this, that it 
affords a magnificent demonstra- 
tion of the practical value of 
scientific training, and the me- 
thodical application of scientific 
processes to the business of life. 
I have long maintained that eve- 
ry father who is able and willing 
to qualify his son to attain a high 
degree of success, either as a man 
of business, a soldier, a sailor, a 
lawyer, a statesman, or in any re- 
sponsible department of life, 
should primarily place him in a 
laboratory, where he will not 
merely learn the elements of 
science, but be well trained in 
carrying out original physical re- 
search, such training being the 
best of all known means of af- 
fording that discipline of the in- 
tellectual powers upon which all 
practical success depends. 
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OVERHEAD STEAM CKANES FOB DOCK PTJBFOSE8. 

The Middlesbrough docks, Yorkshire, England, which 
have recently been made by the North Eastern Railway Com- 
pany to accommodate their greatly increased shipping traffic, 
possess many points of interest and novelty, prominent 
among which is the system of steam cranes employed, a sys- 
tem which we illustrate herewith. 

It was found that no fixed crane could be kept constantly 
employed at Middlesbrough on account of the great varia- 
tion in the length of the ships, steamers, etc., while, further- 
more, as the total area of quay room would be, in the first 
instance, somewhat limited, the space occupied by a fixed 
crane would be attended with serious inconvenience. The 
same objection existed to the adoption of the ordinary con- 
struction of portable cranes, involving a separate line of rails 
for them to travel on. There was also the further condition 
that the crane3 must be capable of loading and discharging 
vessels, the sides of which were 15 feet to 20 feet above the 
level of the quay, as rapidly as lighters, which would fre- 
quently be 20 feet below the quay level, and that in both 
cases the driver should have a clear view of his work. Un- 
der these circumstances it was decided to state the leading 
conditions to various manufacturers of cranes, and invite 
them to give ten- 
ders and prices 
for what appeared 
to them best 
adapted to fulfil 
these conditions. 
The design adop- 
ted, says Engi- 
neering, to which 
we are indebted 
for the engrav- 
ing, was that 
sent in by Messrs. 
Appleby Broth- 
ers, of London ; 
this design, as 
will be seen from 
the engraving, 
consisting of a 
traveling staging 
or gantry, on 
which is mount- 
ed a steam crane 
of the same con- 
struction as that 
sent by the firm 
to the Vienna Ex- 
hibition (seepage 
95 of our vol- 
ume XXIX), and 
which is in suc- 
cessful use at so 
many of the 
docks and har- 
bors in England 
and on the Con- 
tinent. 

The traveling 
staging of each 
crane has a span 
of 23 feet, center 
to center of rails, 
one of the latter 
being laid close to 
the edge of the 
quay, and the 
other in the 6 
feet between rails. 
The clear hight is 
17 feet 6 inches, 
which alio rvs the 
uninterrupted cir. 
culation of loco- 
motives and all 
kinds of rolling 
stock on each of 
the two lines of 
rails which are 
spanned by the 
gantry. The tra 
veling wheels are 
12 feet, center to 
center. The fra 
ming is composed 
of apair of timber 
uprights, braced 
and strengthened 
by cast ironbrack- 
ets, and two 



from a maximum of 24 feet to a minimum of 14 feet. 

The traveling motion is transmitted from the crane en 
gines by suitable gear and shafts to the traveling wheels, 
and warping drums or capstans are fitted on a countershaft 
on the inner side of each frame, so that these warping drums 
can be driven independently of the traveling wheels. This 
simple addition is found to effect a very large saving in man- 
ual labor and time. 

Another great advantage which has been demonstrated by 
practice is that the cranes can be so readily concentrated at 
any point where they may be required ; and indeed, as is 
shown in the engraving, three of these cranes are brought to 
load a long screw steamer having three hatchways ; this is 
evidently a most important consideration with owners and 
shippers, especially under circumstances which so frequent- 
ly arise where great dispatch is essential. Or two cranes can 
be brought together for any exceptional heavy lift. The 
cranes were tested with the maximum working load of 5 
tuns, and subsequently for speed, when each crane delivered 
50 tuns per hour from the trucks into the steamer's hatch- 
way. 

The arrangement we have described may be modified with 
advantage under some conditions by making the crane porta- 




OVERHEAD 

wrought iron plate girders, which are connected to the tim- 
ber uprights by four wrought iron plate brackets, strength 
ened with angle irons. A strong carriage, with the necessa- 
ry roller path and brackets for the gear required to transmit 
the traveling motion, which will shortly be referred to, is 
firmly bolted at the extreme end of the girders nearest to 
thodock, while the girders are planked over so as to form a 
store for coal and water. The crane, and the whole of the 
substructure, is designed for a working load of 3 tuns at 
the maximum radius of 21 feet from center of crane post to 
the plumb line of the lifting chain, while the crane itself is, 
as has already been stated, of precisely the same construc- 
tion as those which have given satisfactory working results 
elsewhere, with apparatus for altering the radiua by steam 



STEAM CRANES AT MIDDLESBROUGH DOGES, 

ble on its gantry, so that it will travel from end to end, all 
the other motions being retained, and the traveling motion in 
that case being transmitted through a square shaft with tum- 
bler bearings. This construction is especially valuable for 
use on a jetty where vessels lay on each side; to suit these 
conditions, the gantry is made to span the whole width of the 
jetty, and to travel over the ordinary lines of rails and road- 
way. Another modification of the system consists in having 
the crane fixed on an ordinary overhead traveler gantry, or it 
may be made to travel across the gantry; in such a case the 
fixed staging may be constructed of squire timber, or of col- 
umns and girders ; this class of traveling crane has been 
rather extensively used in tile construction of public works 
and, huge buildings. 



It might at first sight appear that the road to carry these 
cranes must be of unusual strength, but on further consid- 
eration it will be seen that this is not absolutely necessary, 
because the base obtained is so large that there is compara- 
tively little strain on the road, in fact, probably no more 
than on a line of rails of the ordinary gage, carrying a port- 
able crane of the usual type, working the same loads at the 
same radius. Several of these cranes have been in success- 
ful operation for some time past, and a number more are 
in course of construction for the Middlesbrough Docks. 

The system, evidently, has great advantages urder the 
conditions above named,as well as for working in crowded rail- 
way stations, or in stone quarries, timber yards, etc., and it 
appears singular that an arrangement at once so simple and 
efficient should, until now, not have been brought into more 
extensive use, especially for dock and railway traffic. 

Sumac 

Sumac is largely used in tanning the finer kinds of leather, 
especially in the manufacture of the hard grained moroccos 
and similar goods. It is also employed as the base of many 
colors in calico and dc laine printing. Probably the consump- 
tion of this article throughout the country for all purposes 

aggregates more 
than 20,000 tuns, 
of which about two 
thirds are imported 
from Sicily, not 
because just as 
good sumac cannot 
be grown in this 
country, but be- 
cause, until a few 
years ago, our peo- 
ple did not know 
its value, or in 
what way to pre- 
pare it for the mar- 
ket. The sumacs 
of Virginia. Mary- 
land, and Tennes- 
see in particular 
are said to be the 
best in the world, 
and even their 
worst varieties 
have been official- 
ly pronounced by 
experts to be bet- 
ter than any im- 
ported frcm Sici- 

Almostevery far- 
mer has a clump 
of these bushes. 
They are called by 
some " shoemake," 
by others "red 
shoemake." Pro- 
bably many far- 
mers may have 
tried to kill them 
by cutting down. 
If they have, they 
know how difficult 
a task it is. It 
grows like aspara- 
gus, all the better 
for being cut ; and 
when once started 
upon a lot and cut 
close once a year, 
it is as easy to cut 
as corn fodder. 

The only trouble 
is in curing it pro- 
perly. This must 
be done with all 
the care that is be- 
stowed upon tobac- 
co or hops. Expo- 
sure, after cutting, 
to a heavy dew in- 
jures it, and a rain 
storm detracts ma- 
terially from its 
value. It is cut 
when in full leaf ; 
and when proper- 
ly dried is ground, 
leaves and sticks 
together. An acre 
in full bearing will produce not lesB than three tuns ; and when 
fit for market, it is worth from eighty to one hundred dol- 
lars a tun. The " manufacturers," as the curers are called, 
pay one cent a pound for it in a green state. 

A sumac mill costs about $3,000. The Commissioner of 
Agriculture gave an outline of a mill in his report for 1869. 
If thirty farmers would unite in an effort to establish 
a sumac mill, each planting out a few acres, says the 
Ohio Farmer, we have no doubt the enterprise would prove 
far more remunerative than either corn or wheat, and be 
the means of inaugurating a new enterprise in their State. 
There is no danger of an overstock. The demand is daily 
increasing, for hemlock is growing scarce, and every day 
new tanneries and dye houses are going into operation. 



ENGLAND. 
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The Commissioner of Agriculture advises to plant in rows 
in order to cultivate between, either by seed or cutting of the 
roots. We should advise cuttings by all means, as sumac is 
as tenacious of life as the blackberry or horse radish. It 
will never need but one planting, and the crop can be gath- 
ered any time from July to the time of frost. If it is cut 
later in the season, and annually, the leaves and the stocks 
can be ground together. If the cutting is delayed until the 
stock has formed into solid wood,the leaves must be stripped 
from the stock, and the stock is thus wasted. It is doubtful 
if anything is gained in the weight of leaves after the mid- 
dle of July, at which time almost every tree has completed 
what is called "first growth" for the season. An auction 
sale of 1,406 bags of Sicily sumac, damaged on the voyage 
of importation, recently took place in Philadelphia, and will 
serve to indicate the value of the article: 102 bags sold at 
$53 per tun ; 37 bags sold at $45 ; 178 bags at $72 ; 200 bags 
at $59 ; 221 at $66 ; 531 at $49, and 137 bags at $30 per tun. 



Artificial Alizarine. — Messrs. Lucius and Burning ox- 
ydize anthracene by a mixture of nitric acid and bichromate of 
potash; the anthraquinonethus formed is boiled with nitric 
acid, whereby nitrothraquinone is formed ; this is then treated 
with an alkali, and the alizarine formed precipitated by an 
acid. Purpurin is contained in the product thus formed, for 
which reason the dye thus produced is said to be superior to 
that made in other colorf actories. — Reimann?8 Farberzeltung. 



E. L. C. says that the experiment in tlie wear of gold coin, 
reported in our issue of January 17, was not conducted in a 
manner to produce a correct result, as the gold coins used 
were heavier than the silver ones, which of course would 
cause greater wear on the gold. The correct way to test 
Lhem would be to take a gold coin and a silver one of the 
same weight, regardless of size; then weigh out 20 pounds 
of each, and proceed m the manner described. 



Kangaroo and Alligator Skins. —The hides of kanga- 
roos are imported in considerable quantities from AustraHa 
to San Francisco, where they are tanned. Th'eygive a leather 
quite thin, much more supple than calf skin, and yet less 
permeable to water. Alligator skin from the South has been 
used for some time in this city for the manufacture of heavy 
boots for winter wear. 



The use of Epsom salts is found to give brighter tints to cer- 
tain aniline colors, especially primula and methyl violet. Sul- 
phurous acid is also beneficial for these colors, the tints being 

brighter and less readily rubbed off, 

-•«+,.«. 

Saffranin. — If mixed with strong sulphuric acid, this dye- 

Rtuff developes a fine blue tint, becoming emerald green by 

addition of a little water. By suitable additions of water and 

acid, nearly all the prismatic colors can be produced. 



In some recent experiments on the droera, it was found 
that the leaves could reach round and catch a fly anywhere 
within half an inch of the plant. The flies have to be tied, 
as it takes the leaves about an hour to get round. 



DECISIONS OF THE COURTS. 



United States Circuit Court— Southern District of 
New York. 

PATENT MKAIN AND GRASS HARVESTERS. — CYRENU8 WHEELER JR., VS. 
CYRL'B H. MCCORMICK. 

[In Equity— Before Woodruff , Judge .] 

A patentee may maintain a suit at law upon hie patent In his one name, 
although he is under a contract to assign ft to others, If Ithasnotbeenex- 
ecutetl. 

But equity regardB that aB already done which the patentee has agreed to 
do, and requires that the proposed assignees be made partleB to a bill In 
chancery brought agalnBt infringers. 

If the otherpartieB to such a contract release to the patentee all their 
Interest in the patent, he may maintain a bill in his own name for all sub- 
sequent Infringements, but not for those committed* previous to the re- 
lease. 

Nelthercan be recover damages for any Infringements committed after 
he haB sold and assigned the patent. 

The pendency of a suit upon a patent In one district 1 8 no bar to the pros- 
ecution of a suit upon it in another, whatever may be the effect of a re- 
covery in such foreign suit. 

A patent coverB only the devices which areclalmed. although others are 
described Dy way of explaining them or IlluBtratlng the way in which they 
operate. 

When a patent Ib reiBS'ied In Beveral divisions, no one of them Is void, 
because they every one describe a 11 the mechanism shown in the original, 
privld^d the claim in each Is for a different device, which is clearly de- 
scribed, and there 1b no conflict between them. 

An Inventor may claim in one patent a combination of devices when 
theyare so connected as to operate in a certain way; and in another he 
may claim lu combination with some of thoBe devices another one espe- 
cially by means of which the operation bo described is produced. 

An inventor may have distinct patentB for several distinct devices, al- 
though he mlghthave Included them all in one, maklnga separate claim 
for each device. 

Although a patent has expired and the device covered by It can be used 
only In connection with other devices embraced In a patent still In life, the 
latter devices cannot oe used without the consent of the patentee, though 
in connection with theflrst. 
Woodruff, Circuit J.; 

On the 5th of December, 1854, the complainant, Cyrenus Wheeler. Jr. , re- 
ceiv ed from the United States a patent for an improvement In erasB and 
grain harvesters, for which he had made appllcaiion March 16,1854. On the 
7th of November, 1859, he surrendered his oaten t for the purpose of obtain- 
ing reissues thereof in divlBionB, and ou the 3d of January, I860, the patent 
was reissued in seven divisions, 11 umbering 875, 876, 877, 878,879,880, and 881, 
Of these the reissue numbered 876 was surrendered on the 6th of April, 1867. 
and on the 14th of May thereafter waBagain reissued, numbered 2,610. 

On the 6f.h of February, 1855, another patent was granted to the com- 
pliinant tor an improvement in &ratn and grass harvesters, which waB alBO 
afterward surrendered and reissued June 5,1860,and again surrendered and, 
on trie 28th of May, 1567, was again reissued, numbered 2,632. 

For the alleged Infringement of the reissued patentB numbered 875,877. 
878, 879, 2,610, and 2,632, tnis suit Is brought. 

The answer sets up probably as many grounds of defense as the ingenuity 
of cuuusel cot. Id Buggest. It denies that the complainant Invented the 
devices originally patented, and denies that a machine constructed In ac- 
cordance with his patents 1b a practicable machine, or haB any useful or 
patentable quality. It denies the validity of the several reissues on va- 
rious grounds ; avers that other parties were at the time Interested In the 
patents, and tnat the complalnaut BUtrendered them, and obtained reis- 
sues without their authority, consent, or concurrence: and alleges that 
thercissues were obtained without any legal or justifiable grounds there- 
for; that they embrace devices not shown in the original patent, specifi- 
cations, drawings, or mo dels and which were not of the complainant's In- 
vention: thai some of the reissues are for the Bame devices patented in 
others: thatoueof the reissues has expired, without extension, which In- 
cluded all the distinctive peculiarities shown In the original patent. It 
objects that other perBons are jointly interested with the complainant In 
the patents, aud that the Buit Is defective for wautof the presence of such 

Eersona as parties. It denies the validity of the extension of the patents 
eyondthe termfor which they were originally granted. ItaverBthe com- 
mencement of a suit in Illinois by the complainant agalnBt the defendant 
and another, for Infringing the Bame patentB on the 8th of May, 1869, which 
is still pending. It denleBinf ringementby the defendant ar. any time since 
January 2, I860, or that he has made or sold within the southern district of 
New York anylnfrluging machines. 

The defendant has moreover Interposed a supplemental answer setting 
up, aB a partial defense, that since this suit was commenced— to wit, on 
the third day of July, 1872— the complainant, Wheeler, sold, assigned, trans- 
ferred, and Bet over to Cornelius Aultman all the right, title and inter- 



est, he, the said Wheeler, then had in the several letters patent and patent 
Interests In the bill of complaint herein mentioned and therein set forth, 
aB the property of the said Wheeler. This assignment and transfer the de- 
fendant relies upon aB a partial defense— that Is to say, as a bar to any 
decree for an accounting to or with the complalnaut for any profits aris- 
ing from infringements committed after the date of tiie said assignment, 
and as a bar to the granting of any injunction herein upon the prayer of 
this complainant. 

Possibly in the defendant's answer some other grounds of defense were 
suggested, but not all of the supposed defenses were insisted upon on the 
hearing. 

1. The objection founded upon want of necessary parties rests upon two 
agreements, one of which goes, asiB claimed, to the right of the complain- 
ant to maintain this suit without joining other parties. That agreement 
was entered into by the complainant Wheeler and others of the first part, 
and Cornelius Aultman aud others of the second part, on the 27th of De- 
cember, 1860, to continue in force for ten yeRTB. It Isthe same agreement 
that was urged as a defense as against Aultman In the suit of Aultman 
vs. Holley et al. It 1b called In that Bult and in this the "consolidation con- 
tract. " In deciding the case of Aultman vs. Holley. at this present term, 
I have considered the same objection which is now urged here, and held 
that that agreement did not disable Aultman to maintain a suit In his own 
name, upon his patentB Included within the scope of that agreement. The 
Bame reasons aoply to the present complainant, and my opinion In that 
case on this point must be taken as my opinion in this, and may, if either 
partv so desIreB, be Inserted in this place, mutatis mutandis.as part of thlB 
opinion. 

The other agreement was entered into by and between Wheeler, the com- 
plainant, and Henry Morgan, Allen, Mosher and otherB, on the 25th of Oc- 
tober, 1859. It recitesthat he had theretofore entered into certain agree 
mentB with the others, rela tin g to his patents for harvesters, and in it he 
agrees to obtain a reissue of hlB patents, and that upon obtaining such re- 
Issue he will execute to such Beveral other partieB assignments to convey 
to them undivided shares or interests In all said patentB now held by him. 
and all reissues and renewals and extensions of the same; to the said 
Morgan, one fourth ; to other of the persons named, one fifth; to others 
eighteen one hundredths: and to another, seventeen one hundredths ; so 
that thesaid Beveral partleB shall become joint ownerB thereof (certain 
specified StateB excepted) ; that the Income derived from the excepted 
states shall he divided in like proportions. Among other numerous de- 
tailed provisions showing the considerations moving between the parties, 
is one that Wheeler and Morgan, when the reissues have been obtained 
and the deeds of assignment are executed, are authorized to make sales 
of territorial rlghtB, give licenses, to prosecute for infringements, com- 
promise and settle claims for infringements, etc., they to render accounts, 
etc., to .the others, and pay to the several others their proportionate 
share. 

By a Bupblemerit another firm was admitted to Bhare. with one of the 
firms who were Included in the agreement, certain of the advantages se- 
cured thereby. 

The defendant, in IiIb allegation ef defect of partleB, names a part only 
of the perBons with whom tils agreement was made, and on recurring to 
the consolidation contractu appears thathe has only named those who 
were parties to that contract also. This makes it quite apparent that the 
objection in the answer referB onlv to theconsolldation contract, and haB 
norefereucc to the agreement of October, 1859 ; nevertheless, I cannot say 
that au objection In the answer that Morgan and Mosher and some otherB 
specified are necessary parties does not warrant the production of thiB 
agreement of October, 1859, and any claim In respect to the specified per- 
sons which that agreement will sustain. It cannot be denied that that 
agreement made them equitable joint owners of the patentB now In ques- 
tion with the complainant Wheeler. When the reissues were obtained It 
was the p lain duty of Wheelerto make and deliver to the others such as- 
signments as the agreement provided for, andsucli as would have Invested 
them with the legal tltleljoln'iy with himself; until then Wheeler might 
have sued at b-.w upon hi s legal title for the joint benefit. In equity, their 
title was (in the absence of any proof of a release, reassignment, or of a 
reeisBion of the agreement) as clear as his was at law. To this extent 
equity would regard that as done which ought te be done, and In equity 
their equitable title and Immediate rleht to share the proceeds of a reeov- 
ery made them neceBsary parties to a suit to recover for and to restrain In- 
fringements, if that obi ection is raised. 

True, the complainant testifies that this agreement, *' aB far as the trans- 
fer of InrereBt In the patents, aB called for In that writing, was never acted 
upon." This Is not sufficient to avoid the effect of the agreement; it does 
not show that any change was made in the relations of the parties to the 
reissued patents. 

Their equitable titles In the shareB, severally stipulated to each, became 
vested upon the procurement of the reissues, subject only ro an account- 
ing with certain of the parties mentioned. To vest the legal title It waB 
necessary that the agreement. Bhould be "acted unon," but the parties, 
without action, could Buffer Wheeler to retain the legal title and res' on 
their equitable rlghtB. Proof that the agreement, In so far as It called for a 
transfer of the legal title, was not acted upon, does not show that it was 
In any manner defeated, or that It was rescinded, or that anything occurred 
to Interfere with or Interrupt its full force and effect in eqnlty; while, on 
the other hand, the express admission by the complainant, In his testimony, 
that other writings were executed, not followed by showing what those 
writings were, leaves the defendant at liberty to InBlBt upon the full force 
of his objection, and to presume that, had the complainant produced thOHe 
writings, the equitable title of those absent parties would not be lesB clear. 

It is, however, proved that on the 8th and 9th of July, 1868, releases were 
executed to the complainant by Morgan, Mosher, and certain other personB, 
who, by express stipulation herein, are admitted to have then been the 
owners of all the Interest of the parties to the Butd agreement In question, 
excepting, of course, Wheeler himself. By these so called releases the 
partleB Bell and relinquish to the complainant, his heirs and assigns, tiny 
and all the right, title, and Interest, which the parties thereto can or may 
have, or claim either in law or in equity, in or to said patents, and any re- 
issue or extension of the Bame by reason of any agreement, contract, or 
understanding previously had with them or those whom they represent; to 
be had and held by the said Wheeler and his legal representatives to the 
full end of the term for which said Letters Patent are or may be granted. 

This operated to vest in Wheeler the equitable as well as the legal title. 
In respect to subsequent Infringements, his right to sue in equity as well 
asat law was unembarrassed. 

This, however, leaves to the defendant a partial defence to thiB Bult, which 
wascomraencea on orabout the 30th of June, 1870. As to infringements 
and profits from infringements accrued prior to those last named releases, 
the objection remains, and on that ground the defendant now insists that 
If the defendant be decreed herein te account, such accounting shall not go 
back to an earlier date than July 8, 1868. 

The complainant urges that this release of the equitable Interest In the 
Letters Patent carries with It their Interest In then existing claims for In- 
fringement. I think not ; no such Intention Is expressed ; the words used 
have no such Import nor Implication. 

These releases, In that respect, are not unlike the instrument which, 
pending this suit, the complainant has executed to Cornelius Aultman, and 
which the defendant has Bet up In his supplemental answer. The only dif- 
ference is that the former transfer the equitable title, and the latter both 
the legal and equitable title. If the latter were construed to embrace all 
claims to antecedent profits arising from Infringements, It might be claimed 
to defeat the suit altogether. 1 must, therefore, hold the objection, for 
want of parties, valid to this ex tent— viz., that the complainant, if entitled 
to a decree, notwithstanding other alleged defences, cannot require the 
defendant to account in this suit for profits arising and accruing from In- 
fringements prior to JulyS, 1868. 

2. Upon the merits I shall not attempt to go Into all the details of the 
arguments moBt minutely and very ably addressed to this case by the re- 
spective counsel. In one form or another they have, nearly all of them, 
on alike question, been under consideration in other cases heard and de- 
cided in this court between other parties. (See Wheeler vs. The Clipper 
Company, 10 Blatch. R., 181; Aultman vs. Holley et al., at this present 
term.) 

The patentable nature of the Invention described in and secured by the 
original patents g-anted to Wheeler, December 5, 1854, and February 6, 1855, 
and the practicability of the devices patented and their utility I deem un- 
questionable. The contrar j, though set up In the defendant's answer, is 
not Insisted upon by his counsel. 

That the reissues here in question are not Invalid on the ground that they 
Include devices not shown, described, or Indicated in the original patentB, 
their specifications, drawings, or models, has also been heretofore held, 
and I find no reason to change my opinion on that point. 

Though alleged In the answer no ground is shown for holding the exten- 
sion of the patents Invalid or void. 

The pendency of a suit in Illinois against the defendant and Leander J. 
McConnlck. set up In the answer, Is no bar to this suit, whatever operation, 
If any, a recovery ne re may have upon a final recovery there. 

3. T he invalidity of the reissues in question is most strenuously urged by 
the counsel forthe defendant on theground that theyare several patents 
for the same alleged invention, and not several patents for distinct and 
severable parts of the Invention described and shown in the original patent. 

This Is most elaborately and ably argued. I do not understand that the 
counsel for the complainant contests the legal principles urged in support 
of this branch of the defense. The contest is rather whether t tie re is any 
foundation of fact upon which It reBts ; whether, according to a just con- 
struction of the Beveral reissues, they are not In fact for severable parts of 
the aggregate invention Included in the original patent. 

I think the arguments of the defendant's counsel have not sufficiently 
kept in view this idea; where a patentee, having patented an aggregate of 
Beveral devIceB, Is permitted to surrender his patent and receive new let- 
ters patent for the several devices Included in it, it d oeB not follow that his 
new specifications may not hetdentical in their description of each and all 
of the devices included in the original aggregate paient. It Is the pat- 
emee'B selecting out of these devices some or one, being separable and 
capable of uee as a diBttnct device or devices, and making that or those the 
subject of his speci fie claim that determines what Is covered by eachreisBue. 
The description of an entire machine may be convenient and sometimes 
necessary In order to show the adaptation of the separated device to a use- 
ful purpose, and illustrate, not its construction alone, but its application, 
in one practicable mode, to the purpoBe for which It was designed. Such a 
description may be given, but that ioes not make the patent cover all that 
1b included in the description. 

In thiBcase, then.it waB competent for the patentee to amend his orig- 
inal specification, bo aB fully and minutely to describe all that was shown 
In the original or in ItBdrawInga or model, and receive patents foreach sep- 
arate device shown therein, orseparate and severable combinations of de- 
vices, capal»le of dlBtlnct use, and, while such specification might be an- 
nexed in totidem verbis co each reiBsued patent, define and claim in each 
such separable and distinct part of hlB original aggregate Invention; the 
specification In each case showing, as it should, the construction of each 
separate patented device or combination of devices, so as to give the re- 
quired information to the public, and illustrating the application of each 
devlceor combination to actual use In the construction of an aggregate 
machine. 

This does not make one reissue include all that Is described In the specifi- 
cation. All that 1b Included in a specification Is not necessarily Included 
In the patent. What Is claimed In and secured by the patent is secured not 
only when UBed In the mode Illustrated by the description of other devices 
with which it may be used In the specification, but it is secured against Its 
UBe In connection with other devices of an entirely distinct character. 

For example, In reissue numbered 2,610, the patentee claims,In combination 
with a harvester frame that Is tree to vibrate about a gear center.a later- 
ally projecting finger bar, so hinged to one end or corner of said frame as 
to permit the finger bar at each end to follow the undulations of the 
ground over which it is drawn. This claim, read in connection with the 
specification, refers to and Is confined to a special class of harvesting and 



mowing machines— viz., those In which the rise and fall of the finger bar 
are effected by a vibration of the frame of the machine aronnd the gear 
center, and the hinging of the finger bar to one end or corner of that 
frame, so that it may rise and fall with It. It Is the use of a laterally pro- 
jecting, finger bar in connection with such a frame, and hluged thereto, 
and also hinged so as to permit the rise and fall of either end, which Is the 
subject of this patent. In comparison with this, take ettherof the claims 
say the first in reissue, numbered 875 : 

In combination with the hinged bar H and the finger bar, the Intermedi- 
ate shoe M hinged to said bar H, substantially In the manner and for the 
purpose setforth. 

Here Is a limited claim to the shoe confined to its connection with the 
oscillating bar H and the finger bar. in the manner pointed out in the 
specification. It is clearthat the claim in number 2,610 might be Infringed 
without the employment of this specific combination, and it is equally 
clear that the claim last above reel ted would not be Infringed by the use of 
the Bhoe M In any othermanner or combination than with the oscillating 
bar H, mentioned therein. 

It Is true that the devices specified in each claim may be so UBed as to 
infringe both, but one maybe used, and may infringe one of the claim* 
and not Infringe the other. As already suggested, the fact thatthe spec- 
ification In each patent descilbed the whole is not material. This is Illus- 
trated where there Is but one patent, and of course but one specification ; 
and yet the patentee, by his several claims, separates the devices, and, as 
may be lawfully done, claims the whole as an aggregate, and each sep- 
arately. 

A like comparison. Instituted In reference to the other several claims In 
these relsBues, leads to the same conclusion. In Bome the Beveral and 
separate character of the devices Is more plainly apparent than In others ; 
but I think they are none of them liable to the objection that the com- 

glainant has taken more than one patent lor the same device or com- 
inatlon. 

In a certain sense It may be said that a patent for a combination of 
several new devices includes them all ; but this does not forbid the pat- 
entee from claiming the combination, and also claiming the several de- 
vices whichenter In to It, If he be the Inventor of each, and theyare UBefnl 
by themBeiveB or In other combinations. 

It Is not to my mind verycl ear that the complainant might not have se- 
cured all to which he wasentitled by reissuing his original patents, and 
claiming separately therein each device, or combination of devices, which 
he has claimed under several reissues. Hut the law permits him to divide 
hispa tent, and Inn d no sufficient ground for pronouncing the reissues In- 
valid. 

A ground of defence, depending substantially upon the point laBt consid- 
ered, arises out of the fact alleged intheanswer. that reissue numbered 
880, which was founded upon the original patent of December 5,1854, has 
not been extended. The term of the original patent, aud of course the term 
ot this reissue, expired December 5. 1868; whereupon it Is claimed that 
Inasmuch as the invention patented by that reissue became, on the explra 
tion of the ter.u, public property, and the defendant therefore became en- 
titled to use it, first, that the defendant is not liable for any infringement 
since that time by the use of anvthing Included In that patent; and, sec 
ondly, that that reissue does In fact embrace within It trie devIceB Included 
In the other reissues, and bo the defendant 1b not liable at all, or, If at all, he 
Is not liable unless It be for Infringements prior to that date. In the first 
place, the defendant is not sued for violating any rights secured to the 
complalnantby the reissued patent 880. In the next place, the whole pro- 
position fatlB If reissue numbered 8fc0 embraces only a distinct and separate 
device uot Included In the other reissues, so as to be free from the objec- 
tlousalreadyconBidered. I will not enquire whether thatrelssue waB In- 
valid, either as not embracing a patentable Invention, or because the de- 
vice which was the Bpecial Bubject of that patent waB not new, or not the 
Invention of the patentee. Nor will It be necessary to Inquire whether 
the complainant 1b at liberty to allege the Invalidity of that patentonany 
ground In order to avoid the conclusion sought to be drawn from the ex- 
piration of Its term. 

I am of opinion that nothing fell into the public domain, on the expira- 
tion of that patent, except the special device claimed In it, and that the 
patent did not Include the device embraced in the other reissues upon 
which this Buitls brought. 

Bearing In mind that a patent Includes no more than the patentee claims 
thereln.it will be seen that although, as In other retBBues, the speclflca tion 
gives a full description of the device, andof otherdevlces which Illustrate 
its application to use, the claim thereupon Is: 

The use of two hinges substantially as described, whereby the finger 
beam may be folded to the main frame, In the manner substantially aB set 
forth. 

Waiving, as before, the question of the validity of this patent, it 1b mani- 
fest that the devices claimed in the other relssueB do not r ecessarlly per- 
mit Buch folding of the finger beam to the frame. They, or some of them, 
provide for the riBe and fall of the finger beam at either or both endB, and 
forltB oscillation, so aB to elevate or depress the points of the flngerB, but 
neither of them describe a construction or UBe adapted to this folding of 
the finger bar sldewlse agalnBt the frame. That 1b only described and pro- 
vided for In the specification of this reissue 880, and It is doubtful, at least, 
whether the machine, as described and shown in the orlgmal patent, had 
any such capacity. Be that as it may, the special feature, not Included in 
the oUier reissues, and In nowise essential to the operation of the devices 
which are therein patented, is pointed out in the specification of reissue 
880, and it is the special location of the hinge by which the shoe or socket 
piece is hinged to the oscillating bar. The device consists in bo extending 
the place 01 that hinge sidewise towards the inner or grain side of the ma- 
chine as that it may clear the frame when turned or folded. All the other 
functions of the oscillating bar, mentioned In other reissues, might be ef- 
fective, and the finger bar might rise and fall at either or both ends in act- 
ual usef or mowing, and, so far as desired, In reaping, without this capacity 
of folding to the side of the main frame. This special location sidewise 
of the frame admitting of such folding, Is the Bpeclflc device covered, or 
sought to be covered, by thlsrelssue, and whether such m^re location in- 
volved any patentable quality or not It does not in Itself so Include 
the other devices that the termination of the exclusive right to 
employ the specific location Involves also the right to UBe the 
other devices. Such location, If patentable, might be suggested 
by a third person, not the inventor of the other devices. If 
he had the right to use such other devices he might employ them in hlB 
new location. If not, his patent would be of no value, it oelng merely an 
added Improvement to what was pateuted to another. Iu short, the devices 
Included in the other reissues do not necessarily Include this capacity to 
fold the finger bar against the side of the frame, and the Bpecial right to 
extend the location of the hinge Inward, so as to clear the frame, and so 
permit or enable the finger bar to be thuB folded, may, as an improvement, 
be veBted in another Inventor, who, nevertheless, cannot UBe it on a ma- 
chine constructed within the other patented devices without Infringing the 
Eatents therefor. Such a location of the hinges, whereby the hinged finger 
ar may be folded to the side of the frame, may be applied to machines not 
Involving the use of the other patented devices, and the right to use such a 
location may have become free to the public, and yet without Involving the 
right to usesuch otherdevlces. 

For general Illustration, suppose separate patents forseveral devices, all 
of which are usefulin constructing an aggregate machine— the expiration 
of one of the patents makes the specific device therein patented public 
property. But while that will warrant the use of that device In any other 
connection, It will not warrant a use thereof In connection with the other 
patented devIceB, unless any use thereof necessarily Involved the UBe of 
such devices; nor even then, exGept upon the ground *.hat there is one pat- 
entee of both or all, who, in giving the use of one to the public, nectssarily 
gives all that 1b essentially necessary to make that use available. Not only 
so, a device may be patentable and may become public property, either by 
expiration of a patent or by abandonment to the nubile, which Is useful and 
valuable, which, nevertheless, cannot be used except in connection or com- 
bination with other patented devices. In such cases, it cannot be used 
save by permission of the patentee of such other devices, whether he be the 
former patentee of such first named devlceor a third person. This exhibits 
the condition of the device patented in the reissue 880, even if it were con- 
ceded that it could not be used otherwise than In connection or combina- 
tion with devices Included in the other reissues, while, If It Is supceptible of 
use In connection with other modes of hinging the cutter bar, which would 
not Include the devices claimed In such reissues, the result more conclu- 
sively follows that the expiration of that patent forms no justification for 
infringing the other reissued and extended patents. 

5. Thequestlon of the novelty of the Invention claimed by the complain- 
ant, and whether he was the first inventor, was very elaborately discussed 
In this court by the counsel defending the caBe of wneeler vs. The Clipper 
Company (10 Blatch. 181), upon the same proof b which are repreBnted in this 
bearing on those questions. The influence of the Bame prior patents, appli - 
cations for patents, Inventions, attempted Inventions, experiments, and 
failures, upon the Inventions of others, was discussed in that case, ana also 
in the case of Aultman vs. Holley, decided at this present term, and to some 
extentalso In Klrby&Osborneps. The Dodge and Stevenson Company.in 
the northern district of New York. Those questions have again been^nust 
elaborately reviewed on some alleged new aspects of the questions con 
sldered.and I have endeavored to give to the views of counsel not only a pa- 
tient but careful attention, and I am constrained to the same conclusion 
In this case as ts stated In toe former cases ; and what Is stated on the s ub- 
ject, without a discussion of each patent, invention, and experiment In de- - 
tall, In Wheeler vs. The Clipper Company, and Aultman vs. Holley, must be 
taken as my opinion In this case. 

6. Ab to infringement by the defendant, the reBiBtance of the charge de- 
pends very largely upon an impeachment of the complainant's title as 
Inventor of the several devices employed by the defendant. So far as the 
denial of any Infringement of the complainant's exclusive rlgntB depends 
upon that impeachment, what has already aoove been said sufficiently over- 
rules It In relation to the specific clalmB infringed, much that was said 
In the Clipper caBe Is applicable to the defendant's machine. The Infringe- 
ment Beems to me very clear. It includes and, In substance, useB the devices 
embraced In the third and fourth clalmB of reissue 875, and probably at least 
one other, out only the infringement of the third and fourth waB urged by 
the counsel for the complainant : alBO, what Ib embraced In the claims in 
relBBue877,the claims in reissues b78 and 879. and 2,610, the first, fourth, tilth, 
sixth, andeighth clalmB In reissue patent numbered 2,632. The testimony 
of the expert, Mr. Renwlck, Is full and explicit, that the defendants ma- 
chine contains all these devices or combinations. My conclusion upon all 
die proofs Is in confoimity with his testimony to that effect. The witneBB 
also testifies that the defendant's machine contains also substantially the 
same combination described In reissue 2,632, and referred to In the third 
claim thereof: but as the counsel tor the complainant, in his printed argu- 
ment submitted, expressly states that the claims 111 thts patentalleged to 
be lufringedare the first, fourth, fifth, Bixth, and eighth. I confine the de- 
cision to those claims. 

Without further detailed discussion of the numerous polntB and argu- 
ments most ably presented by the counsel in this case, I must conten t my- 
self with saying that, aiter a laborious examination of the case, lam of 
opinion that the complainant la entitled to a decree In conformity with the 
foregoing opinion, declaring the Infringement and directing an account of 
profits ; but for reasons above stated that account must begin with the date 
of the releases from Morgan and others. July 8, 1868, and inasmuch as the 
complainant has, since the fillngof the bill in this case, and on the 3d of 
July, l»72, assigned and transferred all his right, title, and Interest in tnese 
patents to Cornelius Aultman, as alleged In tue defendant's supplemental 
answer, the account must terminate with the last named date, after which 
the complainant has no Interest in the profits of the defendant's infringe- 
ment, and no Interest to be protected by Injunction. The UBual reference 
will be made to taie such account, and the amount reported must be de 
creed to the complainant with costs. 

George Harding, for complainant. 

Henry Baldwin Jr., and Charles F. Blake, for defendant. 
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Improved Type Writing Machine. 

John Galloway, New York city.— There Is a roller, of sufficient size to re- 
ceive a sheet of the paper to be used, and covered with cloth. This is 
mounted on a horizontal shaft whlchrevolves In bearings attached to the 
frame. The paper, In connection with the colored paper or cloth from 
which the color Is obtained for the impression, Is rolled around the roller, 
and Its edges are secured by a clamp. To the inner end of the roller is at- 
tached a spiral thread, which works between the pins of a shaft, so that the 
roller may be moved longitudinally upon Its shaft at the same time that it 
is carried around thereby. By suitable means, the teeth of the shaft may 
be turned down out of gear with the thread, so that the roller may be 
pushed back at once, when required. By suitable construction the roller is 
rotated by the upwardmovement of the forward parts of the frames, the 
downward movement of said parts raising apUBhpawloneto«th. A pawl, 
which Is pivoted to the frame, has Its engaging end resting against the teeth 
of the wheel, to prevent said wheel from being turned back by the friction 
of the pawl as it is raised. A long block or hand piece Is perforated longi- 
tudinally to receive a slide upon the forward bar of the movable frame. 
Upon the inner side of the forward end of the sliding block is formed an 
arm which projects through a slot In a pla , the ends of which are secured 
to the side bars of the frame. In the plat e , at the upper and lower edges 
of said slot, are formed notches, and the free end of the arm is so formed 
that it may fit into the upper or lower notches, according as it is inclined 
upward or downward. Upon the top of the slotted part of the plate are 
formed the letters of the alphabet, the nine digits, a comma and a period, 
which characters are arranged In two rowB, one row corresponding with the 
upper and the other with the lower row of notches. Upon the lower side 
of the sliding block are formed two rows of raised type correapondtng with 
the characters, and which project at sudh an inclination that, when the arm 
13 in the notch of either the upper or lower row of notches, the correspond- 
ing row of types will be in proper position for making the Impression. In 
using the machine, the paper Is placed upon the roller and the block is 
grasped with the hand, and is move-d to bring the arm successively into the 
notches corresponding to the letters of the word to be formed upon the 
paper. As the arm Is brought Into each notch, the block Is forced down, 
and the letter is printed upon the paper. At the end of each word the roller 
is caused to rotate rwice the UBual distance, and thus formsa space between 
the words. 

Improved Safely Attachment tor Car Trucks. 

George C. Offen, Portland, Ale.— The rollers are about three times as wide 
as the truck wheels, and are provided with short side flanges, and turn In 
bracket-shaped hearings, which are pivoted In suitable manner to the cross 
piece, to keep square on the track in ca.ee the truck is thrown off the track. 
They are hung at suoh hight above the track that they Just clear the same, 
the flanges keeping them on the track when thrown Into use. The rollers 
may be connected suitably to the engine, to notify the engineer when the 
wheels are oif the track. On the damaging or detaching of any wheel, they 
carry immediately the truck, taking the place of the wheels, and may pre- 
vent damage and accidents. ' 

Improved Lock. 

Herrmann Stein, New York city, assignor to himself and Herman Dale, 
Brooklyn, N. Y.— Thlslnvention consists in a revolvlngtumbler which acts 
directly on a recessed bolt, and is retained In opened or closed position by 
a disk -shaped spring plate with projecting teats. The small slots or re- 
cesses for the key prevent the Introduction of wires of sufficient strength 
to overcome the strong pressure of a plate on the tumbler, so that the lock 
cannot easily be tampered with, while the direct action of the tumbler on 
[be boll prevents the forcing back of the flame by a chisel or other Imple- 
ment. 

Improved Burglar Alarm. 

Henry L. Brown, Mlddletown, Conn.— The object of this Invention 1b to 
provide simple and convenient meanB for detecting burglars when entering 
buildings; and consists of an alarm movement and bell, In combination 
with a wire or cord and gaa burners, so arranged that, In the act of opening 
the door or window with which the alarm Is connected, gas Is turned on, a 
flame is produced, and the alarm given. A wire or cord Is attached to an 
arm In the wall and to a second arm, which Is attached to and projects from 
the escapement shaft of the alarm movement. The alarm movement Is 
wound up by means of a key on the main shaft, and Is held and prevented 
from giving the alarm by the wire. This wire is attached to the vibrating 
escapementshaftbya crank, so that the movement Is held stationary by it. 
When this wire Is broken or parted, the alarm is given. A gas pipe Is con- 
nected with the service pipe, and the burner on the end thereof is supplied 
with a small Jet of gas, which is ignited when the alarm Is set for use. 
When the door It opened a bar is drawn back, a gas cock Is turned, which 
admits of a flow of gas through a pipe to a second burner. The two burn- 
ers are so formed and placed so near each other that the gas which escapes 
from the second burner is ignited by the flame from the first burner. The 
former gives a full flame, which envelopes the wire and, in a few secondB, 
burns It ofl.and allows the alarm movement to vibrate the hammer and give 
the alarm. 

Improved Machine for Printing Oil Cloth. 

William E. Worth, San Francisco, Cal.— This Invention conslsta ot a ver- 
tically moving press for carrying the printing block and pressing it on the 
cloth. The block 1b mounted on a frame carrying a platform for the oper- 
ators, and shifting laterally on another frame, which shifts forward and 
back over the printing floor, whereon the cloth to be printed la laid. The 
principal frame Is provided with mechanism for shifting it, and both frames 
are capable of having their movements arrested by stops, so that the prints 
will match properly. 

Improved Bench Plane. 

George W. Huber and Aaron E. Flickinger, Norwalk, O.— The object of 
this Invention Is to construct a plane, which 1b light, handy, and easily ad- 
justable to any thickness of shaving without the use of a hammer. It con- 
sists In the firm mounting of the plane Iron between a cap piece with con- 
necting clamping bolt and set acrew, and a supporting shoe, which Is pivot- 
ed to the sides of the base piece, and adjusted, together with the plane iron 
by a conical eccentric pivoted to the base. 

Improved Saw Gumming Machine. 

Henry Baughman, Dorn's Gold Mine, S. C— In this invention an emery or 
vulcanite gumming wheel Is used. The tool overhangs an oscillating frame 
at one end, so as to be presented to a circular saw by means of two handles. 
An eccentric dog regulates the depth of the cuts in the saw by the tool by 
coming against the side of the frame. It can be set for cutting deep or 
Bhallow notches by turnlngit on Its pivot. The tool is driven bya belt op- 
eratedby any suitable driving mechanism. The contrivance for holding 
small circular saws consists of a clamp and center pin fitted on a slotted 
bar which is detachably connected te the frame. The clampB slide along 
the slotted bar through which the center pin passes, and are secured at 
any point for Baws of any size by nuts on the center pin screwing all faBt. 
There Is a bar with a gage screw for controlling the edge of the saw by be 

ng screwed fast during the operation of the gumming tool. It is released 
to shift the saw. A stop button Is employed to engage with the frameand 
hoi* the securing frame when gumming straight saws, which are moved up 
to it Instead of moving the tool down to the saw, as when gumming round 
saws. The saw frame is weighted, so that the end on which the tool la 
mounted is borne upward. 

Improved Gauntlet Glove. 

Frederick Farrant, Gloversvllle. N. Y.— This Invention consists of a 
novel construction of the wristband of a gauntlet glove, of two or more 
pieces, contrived to arrange one or more pinked or otherwise ornamented 
edges of the material of which the glove is formed, around the band at the 
middle, to make a more stylish finish than Is afforded by the plain surface 
of a band composed of only one piece. 

Improved Culinary Tongs. 

Alfred Greenleat, Brooklyn, N. Y.— This Is a pair of wire tongs of which 
the middle part of the lower prong is bent upward above the other and has 
a cail formed on it to give Ik elasticity so that the points are held closely 
together. A thumb piece Is affixed to the bend, by pressing down which 
the prongs are forced apart. 



Improved Device for Converting Motion. 

Joseph P. Taylor, Hudson CIty.N. J.— This is an improved apparatus for 
applying motive power for propelling machinery, and for other purposes, 
by a pendulum lever connected with a rotating wheel, a continuous ro- 
tary motion being produced by means of a ratchet wheel and two ratchet 
pawls. The wheel and theratchet are revolved on a centralshaft, and the 
pawls are carried one to the right and the other to the left, by the oscilla- 
tion of the pendulum lever, and alternately drop intogearwlththe ratchet 
by their own gravity and rotate the wheel. They are thrown out of gear 
with the ratchet wheel at the completion of each stroke by means of 
weights. An impulse is given the pendulum lever bymeans of a cord at* 
tachedat the bottom. 

Improved Automatic Railroad Signals, 

Jane D.Evans, West Chester, Pa., executrix of Henry S. Evans, deceased. 
—This invention is an Improved device, by the use of which railroad trains 
will be enabled to set the signals automatically as the train approaches and 
leaves a statjon, a crosBtng.a curve.or other place requiring care. PostB ar e 
set upon each side of the dangerous place, and in such positions that the 
signals attached to said posts may be readily seen from such a distance as 
will enable the engineer to readily stop his train beforereachlngsald point. 
The signals are pivoted to the posts and are connected by chains which are 
attached to the rotating part of said signals, so that each signal may be op- 
erated by and from the other. As a train passes in the opposite direction, 
a projecting wheel placed upon a Journal extending from the side of the 
engine strikes and presses down Inclined bars arranged upon the other side 
of the track, which bear down upon the ends of levers, which are piv- 
oted to the ties, and the Inner ends of which are Jointed to the inner ends 
of other levers, which communicate with the chains whlchwork the sig- 
nals. The Inclines when relieved from ihe downward pressure of the car 
wheelB are again raised to their former position by colled uprlngs placed 
beneath them in recesses in the ties. 

Improved Ventilating Car Window. 

CharleB B. Knevals, New York city.— -This invention consists In a horse- 
shoe-shaped plate, provided with stop flanges upon the ends of Its arms and 
perforated. It is Becured to the lower part of thejcaslng around the lower 
pivot of the sash; and with its circular part inward andltsends outward. 
The flanges Berve as stopa to limit the movement of the window upon its 
pivots. With this construction, the forward side of the sash, whichever 
end of the car movea forward, Is swung Inward, so as to form front and 
rearopenlngs between the side bars of the aald aaBh and the frame, The 
inclination of the window not enly ventilates the car by causing a move- 
ment in the air, but the window serveB also as a Bhleld to prevent cinders 
and dust from entering the car, which cinders and dust strike against the 
inclined surface of the window and arc projected outward. Small holts 
are secured to the bottom bar of the sash upon the opposite sides of its 
pivot, and In such positions that their lower ends mayenterholesin the 
side bars of the plate and thus lock the sash in place when adjusted. 

Improved Washing Machine. 

Moses L. Hawks, Kinderhook, Mich.— This Invention has for Its object to 
improve the construction of the washing machine for which letters pat. 
ent No. 140,625 were Issued to same inventor, July 8, 1873. The journals of a 
large roller are held down by the half bearings which slide up and down In 
the slots of the standards. The half bearings are rounded off to receive 
the rubber bands. The Journals of two innersmall rollers revolve in bear- 
ings In the standards, and the journals of two outer small rollers, all four 
being below the large roller, pasB through short ctirved slots In the stand- 
ards and revolve inbearlngs In the ends of the crossbars, whlchare placed 
upon the outer sideB of the standards. The upper parts of the rubber 
bandB are whole, but their lower parts are split. The improved construc- 
tion allows the outer lower rollers to yield more readily as the clothes are 
entering and leaving the machine, and prevents the tendency to press the 
rollers outof position. The crossbars are connected and held In place 
against tne outer Bides of the standards by the wires, the ends of which are 
attached to the ends of the said cross bars. The wires pass across the 
edges of the standards, and, at the inner side of said standards, are bent 
twice at right angles, so as to pass beneath the outer small rollers, and thus 
be out of the way of the clothes. 

Improved Car Coupling. 

William Charles Brooks, Stoneham, I'a.— The upper part of the drawhead 
comprises the top and two Bides, between which Is a hollow longitudinal 
space, in the lower part of which Is the other part of the drawhead, which 
Is pivoted to the sideB at Its middle part. At the inner end this lower por- 
tion has a spiral spring arranged with It, bo as to force the front end up and 
press a coupling link, which has a hook on the upper side, up Into a notch 
behind a corresponding hook on the lower Burface of the top side of the 
drawhead. The two parts of the drawhead are beveled at thefrontend 
to form a bell mouth to guide the end of the coupling Hrk into the space 
at the front end when the cars come together. The link forces the front 
end of the lower part down aufliclently for ita hook to pass hooks on the 
underside of the top of the drawhead, and the spring Instantly forces It 
up again, and holds it so as to keep the hook of the link In connection 
with the book of the drawhead. To disconnect the hooks a push 
pin and a lever are arranged with the drawhead and link and provi- 
ded with a spring to hold it up. The push pin is arranged above the link, 
so that, by being pressed down by the lever, it will press the link and the 
lower part down so as to disconnect trie hooka. The lever willextend to 
the side of the car, where It can be reached to uncouple the cars without 
going between them. 

Improved Umbrella. 

James H. Dugan and George Moncrlef, Stoneham, MasB.— This invention 
consists of an arrangement of an umbrella top, so as to revolve upon the 
handle to relieve it when strong gusts 01 wind blow against It quartering, 
or when the top strikes against other umbrellas or other objects In crowd- 
ed places. The said arrangement consists of a notched revolving ring for 
the ribs, between two collars on the handle, and a revolving notched ring 
on the runner, also between two collars. 

Improved Portable Fire Extinguisher. 

Isaac C. Andrews, New York city.— There is an Inner bucket for contain- 
ing the acld.inthe opposite Bides of the lower part of which are formed V 
shaped notches to receive pins formed upon the Inner sides of the arms of 
the bow or U shaped bar. The end! of the arms of the bow pass up through 
stuffing boxes in the cover, and their ends are secured to the ends of the 
yoke. Upon the lower or inner side of tho cover is formed a stopper 
which fits Into the mouth of the acid bucket. The bottom of the acid 
bucket is recessed to receive a loop, which is connected with the bow by a 
short chain. To the upper or outer aide of the cover la rigidly attached 
the end of a rack bar, which passes up through a longitudinal slot In the 
yoke, in which Blot is pivoted a lever, upon the lower end of which is 
formeda segmental gear wheel, the teeth of which mesh Into the teeth of 
the rack bar.so that by operating the lever ratchet the bow maybe lowered 
or raised. Upon the inner sides of the arms of the bow are formed toes 
which, as the said bow is lowered, Btrlke agalnBt the upper edge or mouth 
of the acid bucket and push it off the stopper. This allows tl.e bucket to 
tip over, and as It approaches a horizontal position the peculiar form of 
the sockets allows It to escape from the bow, and it drops, bottom up- 
ward, Into and hangs suspended In the alkali solution in the middle of the 
lowerpartof the outer or alkali vessel. The rapidity ot descent of the 
bucketcauBes it to carry the greater part of the acid with It, which acid 
is thus discharged in the midst of the alkali solution, with which It thus 
becomes thoroughly and evenly mixed, the swinging motion oi the sus- 
pended bucket greatly assisting the mixing. 

Improved Button Holder. 

Minor J. Cooper, New York city.— The holder consists of two plates of 
meta which are forked at one end, the space between the prongs being V 
shaped. One of these plates has grooves on the inner edges of the prongs, 
which grooves receive the buttons. This V shape of the openings adapts 
the holder for buttons of different diameters. The cloth passes in be- 
tween the two plates, and 1b pressed upon the buttons by the prongs of 
back plate ft the two plates are pressed together or toward each other 
when the holder Is In use by the fingers of the operator. The button is then 
sewn on with a needle and thread, In the usual manner. The advantages 
claimed are that the fingers are not exposed to the needle, and the sewing 
on is performed with much greater ease. 
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Improved Machine for Shaping Brush Woods. 

John Ames, Jr.,Lansingburg, N. Y.— Through a hole in the bench or ta 
ble of the machine paBBea a vertical shaft, upon which is formed a spiral 
cutting edge. To the upper aide of the forward edge of the baseplate is 
attached a flange of such a hight as to aiford space for the bristles of the 
brush, so that the said bristles may serve as a guide In placing the brush. 
The brush Is held securely, while being operated upon, by the plate, which 
rests upon the back of the brush, and its forward edge Is made of the ex- 
act form to be given to the edge of the brush, so as to firmly support the 
said brush while being operated upon. A cam Is made to press against the 
base plate, so that the brush may be securely clamped in place. Thepart 
of the plate opposite the cutterls further supported against the upward 
pressure of aald cutter by a rlngguard through which ;the cutter passes,, 
and which Is supported In place adjustably. By this construction the. brush 
Is shaped with an upward cut toward the back of the brush, which leaves 
the edge around the bristles perfectly true and smooth, the trilling sliver 
Ing that may be made being around the back of the brush, where It can be 
readily worked out. 

Improved Cotton Seed Planter. 

Zlmri Carter, Line Creek, S. C— This invention is an improvement in the 
class of planters having a furrow opening plow and covering devices ar- 
ranged, respectively, in front and rear of a hopper, from which the Feed Is 
centrally discharged as the machine advances. The improvement relates 
to the arrangement of plows or Bhovels In rear of a centrally discharging 
hopper, whereby one distributes or disperses the seed after being deposit 
ed In the furrow, and the others cover It. 

Improved Machine for Removing Snow from Roadways. 

George Hart, Tarrytown, N. Y.— This Invention consists of a small loco 
motive engine, which is surrounded at the sides by a casing, with Inclined 
endless belts with buckets, which take up the snow from rotating brushes 
or wingB and convey it over connecting chutes to a separate tank, where 
the snow Is melted by steam connecting pipes and the direct application 
of heat. The different parts which come In contact with the snow art) 
heated by steam from the holler, to prevent the clogging of the machine 
and insure a rapid delivery of the snow to the tank. 

Improved Skate. 

James A. Whelpley, Dartmouth, N. S.— The runner haw standards formed 
together with it, and projecting upward from the upper edge, for the 
support of the heel plate, sole plate, heel clamp, heel dog, and too 
clamp. The toe clamp and heel dog are mortised to fit on their standards 
so as to slide freely back and forth, and they extend down to the upper 
edge of the runner, and have a thumb nut screwed on the lower extremity, 
so as to cramp and bind them fast at any point by screwing the nuts down 
on the runner. The sole plate and heel plate are also notched a lit 
tie to receive projections and lock togetherwith them when said plates are 
connected to the runner. Said plates have a strong semicircular brace at- 
tached to the under side, and these braces are engaged with the standards 
by entering longitudinal notches, when the plates are placed on, sprung 
down, and moved endwise. At the same time the notches of the plates 
and the projections lock together. The standards also have a projection 
passing entirely through the plates, to secure them against lateral move- 
ment. There Is also a vibrating heel piece, clamped by means of a pendant 
shank and a cam lever. The latter has a slot and a projecting point, in 
combination with the shank of the heel piece, provided with an incline, to 
operate the same. It will be seen that all the several parts of the skate can 
be cut or formed in the shapes required by the dies by which they are 
punched out of the plates of which they are formed, and that the only fit- 
ting necessary besides the smoothing and polishing is a little bending of the 
clamps anddog, the fitting of thenuts.and the fastening of the bracesto 
the plates. 

Improved Water Closet. 

John F. Neilson, New York city.— A round valve in a water chamber is 
opened by a lift handle, when all the water and other matter are discharged 
from the basin and elbow pipe through the valve seat. A float then sinks 
In a second chamber, carrying with It a valve which opens the supply pipe 
and admitB water through to the basin, thence through the elbow to the 
chamber first mentioned. On releasing the handle the round valve resumes 
itsformerposition, having sufficient weight tocarryit to its seat. Water 
now gradually enters and raises the float and closes the supply pipe. To 
avoid overflow, a third chamber and an Intervening piston that works be- 
tween the valve and float are used. This greatly lessens the chances of 
sticking, but will not always prevent It. To provide an outlet to meet this 
contingency, a piston on the same rod that carries the round valve is em- 
ployed. This piston not only serves as a guide to cauBe the valve to pass 
perpendicularly to Its seat ; but as soon as the water reaches It, It will be 
lifted and carry with it the valve, thus opening an outlet for the surplus 
water, and preventing an overflow. 

Improved Spinning Mule. 

Thomas Houlding, Ipswich, Mass.— This Invention consists of a shaft ex. 
tending the whole length of the carriage of a spinning mule or Jack, and 
gearing at each end, by a toothed flanged pinion, with a kind of toothed 
chain, stretched from end to end of the carriage track, and prevent one end 
from over running the other. The chains are adjustable in their supports 
at the ends, as may be needed from time to time, to adjust the carriage. 

Improved Corn Sheller. 

John Marshall, Cordova, 111.— The corn to be B.ielled is placed In the hop- 
per, from which it Is fed to an endless apron or elevator, which consists of 
a wide belt provided with cross slats, and passingaroundrollersplvoted to 
the frame work of the machine. From the upper end of an elevator th* 
corn falls into the space between a cylinder and concave, where It Is shelled. 
The cylinder Is caBt hollow, and with its shell Is about half an inch thick, and 
revolves in bearings upon the frame work of the machine. In the shell of 
the cylinder are formed a number of paira of holes to receive the shanks of 
ribs. These holes are arranged in rows, longitudinal with the cylinder, and 
in such a way that the ribs of one row may be opposite the spaces between 
the ribs of the adjacent rows. The ribs are made of steel or wrought Irou, 
are half round In form, and are provided at their ends with shanks project- 
ing at right angles from their fiat sides. The concave la made of cast iron, 
in Bections.withseml-cyllndrical ribs upon their Inner or concave sides. 
The sections are arranged about a quarter or three eighths of an Inch apart, 
and their edges have oblong or oval notches formed in them, which are so 
arranged that the notches of the adjacent edges may alternate with each 
other. It will be seen that while the said notches supplement the function 
of the parallel spaces between the sections In aiding the ready discharge or 
escape of the shelled corn downward, their form and size are also such us 
to prevent the cobs taking the same course. 

Improved Finh Grappling Spear. 

Jonah W. Knapp, Cross River, N. Y.— The spear hooks are jointed togeth- 
er and provided with springs, which are bent when the hooks are opened, 
and he Id by the toggle Joint until the latter is sprung, and then close them 
with sufficient force to secure the fish. The springs are jointed to the stock 
nsteudof being permanently attached as the) have always been arranged, 
so that the hooks can be released from the power of the springs, to facili- 
tate the openlngand setting of them. One of the hooks Is connected with 
sliding Bleeves on the stock by a rod and wires passing up and down on the 
rod and over a pulley, and communicating with slides : so that by the sliding 
of one sleeve toward the spear hooks, and the other sleeve toward the top 
of the handle, the rock lever will be turned around to open and reset the 
hookB; and by moving the sleeves In the opposite directions, the lever will 
be turned back again to free the connecting rod so that said rod will allow 
the Jaws to close when tripped, also to subject the springs tothe required 
tension for actuating the hooks, which Is effected by the action of a cam 
on one of said springs. The springs are arranged In a clip to which a rock 
-ever and cam are pivoted ; and the form of the rock lever and the connec- 
tion of the rod withsaid lever are such that, during the tlrst part of the 
movement of said lever In the direction for opening the hooks, the tension 
of the springs Is so lessened that when the opening of the hooks begins the 
sprlngB have but little power to resist it, thus making It so easy that it can 
be readily effected. This clip has a set screw which acts In conjunction 
with the cam for producing and varying the tension of the springs ; and the 
clip Is made adjustable forward and backward on the stock along the 
springs, also to vary the tension. 
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Improved Corn Dropper. 

Robert M. Bowman and William H. Bowman, London, Ohio.— ThiB inven- 
tion consists of a copper bottom having a hole for dropping the grain into 
It, with a supplementary slide for closing the hole arranged on Its under 
side. The bottom is constructed to slide forward and back to bring the hole 
under the grain In the hopper, and then move it bevond the cut-ofl' to the 
place of delivery. At the same time, the hole Is opened by carrying the sup- 
plementary slide against a stop, which holds it against moving with the 
hopper bottom as soon as the hole has passed beyond the cut-ofl. The bot- 
tom continues its motion as far as the width of the hole, and then goes back 
for another charge, the supplementary slide being closed during the back 
movement by a spring. The arrangement is designed to prevent the 
chokingandcloggingcommon to most droppers in use. 

Carbonic Acid dan Generator niid Soda Water Fountain. 

Frederick W. Wlescbrock, Mew York city.— The first invention Is an im- 
proved apparatus for generating carbonic acid gas lor charging soda foun- 
tains, and for other uses, which shall be so constructed that the operator 
can discharge any desired amount of acid Into the generator, as maybe 
required, and know exactly how much remains In the acid chamber, and 
which can be operated without an agitator. To facilitate and insure the 
thorough intermingling of the acid andmarbie dust, cross bars are extended 
across the middle part of the generator, and have their ends secured to the 
shell of the said generator. The dome or gas chest is connected with the 
generator by one or more pipes, and in the top or cover of the dome are 
formed two openings. One opening Is closed with a screw cap, and the 
other )s connected with a pipe which leads down at one side of the dome 
and passes through or is connected with the hollow gudgeon of the receiver, 
so as to conduct the gas to the washer without being disturbed by the oscil- 
lation of the generator. The acid chamber has gudgeons formed upon its 
sides, which work in bearings in the sides of the dome. One of the gudg- 
eons projects and carries an index linger which moves along an Index plate 
on the side of the dome, and thus indicates the exact amount of acid that 
is poured out of said chamber. In the upper side of the acid chamber is a 
hole which, when the generator stands at rest in a horizontal position, is 
directly beneath one of the dome openings, so that the aclil poured in 
through the said opening may ilowlnto the acid chamber. By this construc- 
tion, the contents of the generator will be thoroughly Intermingled, by 
simply oscillating the said generator, which movement docs not a fleet the 
acid chamber, which swings upon Its pivots and is kept right side up by 
gravity. This construction also enables the generator to be turned into a 
vertical position, so that the refuse can be readily discharged without its 
being necessary to retain suilicient gas In the generator to blowout the said 
refuse, as Is the case with the ordinary apparatus, thus effecting a great 
saving of gas. The same inventor lias also devised an Improvement in 
fountains for sodn water, etc., in which the cylinder has a removable bot- 
tom, with a downward flange. There arc hoops around the cylinder, and a 
lining; and an overlapping cover, a discharge pipe, and a discharge cock 
are also provided. The lining is made to loosely lit the cylinder, and is held 
io thfl cover and to the discharge tube by Hanged nuts. The bottom is 
attached to the lower end of the cylinder by means of a peculiar base piece, 
hoop, and screws, so that it may be readily detached. When the bottom 
pipe and nut are removed, the lining and nut may be taken out. By making 
the fountain in this manner.lt is claimed, the expense of the cylinder is 
greatly lessened, and all needed repairs to the lining easily and cheaply 
made. 

Improved Railway Car IS rake. 

Luther Adams, Mattoon, 111.— A friction disk or wheel having a notch Is 
the chief medium for bringing the brake mechanism into action. This disk 
is mounted on journals in the bifurcated end of a plate which is hinged to 
a cross bar or timber. A spring is attached to said plate, and has a hole in 
Its free end to receive a rodwhich forms the short arm of a bent lever. 
This last extends above the platform, -and is pivoted thereto so as to be 
easily accessible. A spring also holds the disk out of contact with the 
axle. When it is desired to apply the brakes, the lever is operated to de- 
press the spring plate, and thus bring the disk to come in frictlonal contact 
with the axle, which causes it to revolve one half a revolution, or until the 
axle enters the groove or notch, when the disk will remain locked until the 
pressure on the spring is relieved. This movement of the disk upon Its 
axis applies the brakes, since it winds up the chain, which Is secured in a 
Circumferential groove of said disk, and extends back and connects with 
one end of a bar that Is pivoted to the brake beam. By suitable mechanism, 
the action of the friction wheel Is made automatic. 

Improvement in Heating Air and Supplying; Boilers therewith. 

George E. Hibbard, Fond du Lac, Wis.— There is an air holder on the top 
of the boiler, near the smoke stack, Into which air Is forced by one or more 
air pumps, worked by the engine and connected with it byplpes. A pipe, 
wltii a check valve, connects this holder with a heating coll in the space, at 
the front, from which the hot air and exhaust steam escape. This coll is 
continued from the bottom of the space to the top of the boiler, where it 
connects with a pipe inside the boiler, which extends back Into the steam 
dome, and discharges the air into the throttle pipe. The cold air Is con- 
densed to the extent of the boiler pressure, when it passes the check valve 
by the pumps, and what Is gained afterward by the expansion Is utilized as 
working force In the engines. In case air brakes are used on the cars, it is 
proposed to take the air for working them from this holder by a pipe, and 
thus utilize the same air pumps for supplying them. By the use of expanded 
air in connection with the steam, It is claimed that a large measure of heat 
which is otherwise wasted is utilized, thus economizing about twenty per 
cent of fuel. 

; Improved Dust Pan. 

Orlando C. Forsyth, Jr., Newburgh, N. Y.— This invention is a dust pan 
provided with a handle made of wire bent at the middle to form an oblong 
end loop, next twisted together, then bent laterally and downwardly to 
support therearof pan, ;o as to form legs of such a length as to support 
the pan in proper position for the dirt to be swept into it, and which will 
at the same time prevent the dust pan from being pushed back by the 
broom when sweeping the dust into it. 

Improved Meat Holder. 

Sarah Belssel, Shamokln, Pa.— This invention serves to hold meat while 
the same Is being cut. It consists of a board clamped by set Bcrews to the 
table and carrying two upright adjustable rollers between which the meat 
is placed. Vertical screw bolts also support a concave cross bar, which, on 
being forced down upon the meat, holds the same firmly in place. 

Improved Car Mat. 

John O'Neill, Brooklyn, N. Y.— The floors of street cars are usually cov- 
eredwith a wooden grating, made in sections, called car mats. As these 
mats are now made, the slats or bars are made to run all in one direction, 
either longitudinally or transversely with the car. The present Invention 
consists in forming each separate section with groups of slats, arranged at 
right angles with each other, therehy.lt is claimed, greatly strengthening the 
mat and rendering it durable. 

Improved Till Alarm. 

John F. Baldwin, Nashua, N. II., assignor to himself and Miles Alarm Till 
Manufacturing Company, Providence, R. I.— The receptacle in which the 
bolts and levers are placed and work consists 01 a box, the front and sides 
of which are cast in one piece, and the rear side of which Is closed by a 
guide plate. Bolts arc arranged so that their bodies lit into an upper cham- 
ber of the box, and their tops project in front and rear to rest upon the 
upperedges of the box and guide plate. The lower ends of the bolts are 
inclined and rest upon the upper ends of the one armed levers which have 
their fulcrum in the guide plate. By suitable construction, when the lower 
parts of the one armed levers are held back by springs, their upper ends 
are Inclined to correspond with the Inclined lower ends of the bolts. When 
the bolts are so arranged that the inclination of their lower ends may cor- 
respond with the inclination of the tops of the levers, the forward move- 
ment of the lower ends of said levers will raise the said bolts; but when 
the bolts are reversed, the forward movement of the lower ends of the said 
evers will lower them. By other construction, when all the bolts are down, 
lugs, when the drawer or till Is drawn outward, will pass out beneath other 
• lugs ; but should the till or drawer be drawn upon without all the bolts 
being down, the first lugs will strike against and cannot pass the others, 
There Is other apparatus so arranged that, when the drawer or till is drawn 
upon without all the bolts being down, a lug releases a lever from a ratchet 
and sounds the alarm. 



NEW BOOKS AND PUBLICATIONS. 

A Self-Made Woman : or Mary Idyl's Trials and Triumphs, 

Price $1.50. New York : S. Ii. Wells, :J89 Broadway. 

This little tale is one of an unexceptionable moral tendency, in which the 

value and importance of the publisher's specialty of hygienic treatment is 

thoroughly displayed. 

A New Path in Electrical Therapeutics : also, a Thor- 
ough System of Hygiene. By Dr. Elizabeth J. French. 
$2.30. 'Philadelphia: E. J. French, 1000 Sumner street. 
This work Is lucidly written, and contains much that is new and even sur- 
prising to the reader, especially the accounts of the diagnosis of diseases in 
various parts of the body by applying the voltaic current to different parts 
of the cranium. Dr. French also publishes a lecture on alcohol, and sells 
an electric baking powder. 

How to Become a Successful Enoineek, being Hints to 

Youths intending to Adopt the Profession. By Bernard 

Stuart, Engineer. o0 cents. New York: D. Van Nos- 

traml, &> Murray and 27 Warren streets. 

A valuable little book of sound, sensible advice to young men who wieh 

to rise In the most Important of the professions. 

A Manual ok Qualitative Chemical Analysis. By F. 

Beilstcin. Translated by William Ramsay. T.j cents. 
Nautical Astronomy, for the Use of Science Classes and 

Seamen. By Henry Evers, LL.D. ?."> cents. 
First Book ok (iEOLOoy. By William S. Davis, LL.D., 

Head Mas er of the Derby School of Science. ?<> cents. 
Three excellent little volumes. Issued by Messrs G. V. Putnam's Sons, in 
continuation of their " Flemcntary Series." 

The " Chronicle'' Shoe and Leather Almanac for 1874 
N"ejv York : W. A. Van Benthuye en, (i Ferry street. 
The Shoe anil Leather Chronicle is one of the best of the numerous trade 
journals which we receive, and we have here an excellent almanac, replete 
with information of value to the important and growing Industry to which 
it is specially addressed. 

The Designing and Construction of 1 Storage Reser- 
voirs. By Arthur Jacob. Science Series, No. 0. ."50 cents. 
D. Van Nostrand, 2:> Murray and 27 Warren streets, 
New York. 

Statistics of the World, containing the. Area, Population, 
Debt, Revenue, Expenditure, etc., of All Countries. By 
Professor Alexander .1. Schem. Issued Senii-Annually. 
Price ."50 cents. New York: G. J. Moulton, 10o Fulton 
street . 
These sheets contain a large amount of information which is likely to be 

frequently of value to the merchant, the manufacturer, and the journalist. 

A great deal of labor has evidently been bestowed on Its compilation ; and 

the publication of such a series of tables, at so low a price, should ensure it 

a large sale. 

The Public Ledger Almanac for 1874. Philadelphia : 
(f. W. Childs, Ledger Building. 
The proprietor of the Philadelphia Public Ledger has Issued averyhand- 
sjme almanac, replete with useful and well arranged information for 1874. 
It Is sent gratuitously to the subscribers of the Ledger, but Is not offered 
for sale. 



Inventions Patented in England by Americans, 

(.Compiled from the Commissioners of Patents' Journal.] 
From December 0, 1873, to January 1, 1871. inclusive. 
Artificial Butter, etc.— L. I). Roudebush, New York city. 
Rale Tie.— W. A. Jordan, New Orleans, La. 
Blowing Machine.— T.H. Asbury, Philadelphia, Pa. 
Chick.— J. H. Westcott, Oneida, N. Y. 
Clasp.— S. K. Ellis, "Waltham, Mass. 

Coupling Cars, etc. — G. A. Kverett (of New York city), London, England. 
Cutting Tool, etc.— J. Lindsay, New York city. 
Drawing "Wool, etc.— J.& J. Dobson, Philadelphia, Pa. 
Dredging Machinery.— J. A. Ball, Oakland, Cal. 

Extension Ladder.— G. Skinner (of New York city), London, England. 
Gas Stove.— D. Haskins, Boston, Mass. 
Generating Steam.— B. Douglass, Montrose, N. J. 
Hinge.— F. W. Nichols, Lynn, Mass. 

Horse Shoe Machine.— E. S. Wheeler, New Haven, Conn. 
Horse Shoe Machine.— Rhode Island Horse Shoe Co., R. I. 
Joining Leather, etc.— C. Keniston, Somervllle, Mass. 
Loom, etc.— J. Gates, Lowell, Mass. 
Lubricator.— I. Dreyfus, New York city. 

Making Ice.— C. P. N. Weathcrley (of New York city), London, England. 
Making Steel.— C. M. Nes, York, Pa. 

Printing Press, etc.— W. J. Swain et al., Philadelphia, Pa. 
Rolling Iron. —Rhode Island Horse Shoe Co., R. I. 
Separating Tin.— P. de P. Rlcketts, New York city. 
Sewing Machine, etc.— C. A. Wade, Philadelphia, Pa. 
Using Steam, Gas, etc.— C. Heaton, New York City, el al. 
Ventilator.— W. J. de B. Ingram, Bergen, N.J. 
Waterproofing Fahrics.— H. A. Clark, Boston, Mass. 
Working in Stone.— H. Cottrell, Newark, N. J. 



Value of Patents, 

AMD HOW TO OBT AIN THEM. 

Practical Hintsjo Mentors. 

ROBABLV no investment of a small sum of money brings & 
greaterreturn than the expense Incurred In obtaining a patent 
even when the Invention is but a small one. Larger inventions 
are found to pay correspondingly well. The names of Blanchard, 
Morse, Bigelow, Colt, Ericsson, Howe, McCormlck, Hoe, and 
others, who have amassed Immense fortunes from their inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than Fifty Thousand lnventorshaveavailed themselves 
of the services of Munn & Co. during the T WENT Y-SIX years 
they have acted as solicitors and Publishers of the Scientific American 
They stand at the head In this class of business; and their large corps 
of assistants, mostly selected from the ranks of the Patent Office : men ca 
pable of rendering the best service to the inventor, from the experience 
practically obtained while examiners in the Patent Ofllce : enables Munn & 
C: to do everything appertaining to patents better and cheaper than 
any other reliable agency. 

ITOVf TO sfri This Is the closing inquiry In 

Xi.\J VV ±\J yyj ~£- £— ' nearly every letter.descrlblng 

0B T A I N (z/ti4£rf8ldj>% some Invention whlch come8 

*5^ * to this office. A positive&n- 
swercan only be had by presenting a completeapplication for# patentto 
the Commissioner of Patents. An application consists of a Model, Draw- 
ing, Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efforts of the inventor to do airthia 
business himself are generally without success. After great perplexity and 
delay, he Is usually glad to seek the aid of persons experienced In; patent 




business, andhave all the work done over again. The best plan Is to solicit 
proper advice at the beginning. If the parties consulted are honorable men 
the Inventor may safely confide his ideas to them, they will advise whether 
the improvement is probably pa ten table, and will give him all the directions 
needful to protect his rights. 

How Can I Best Secure my Invention? 

Tills is an Inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. Ills answer generally Is as follows, 
and correct : 

Construct a neatmodel, not over a foot in any dimension— smallerif pos- 
sible—and send by express, prepaid, addressed to Munn & Co., 37 Park How, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the Invention carefully, arid advise you as 
t.n Its patentability, free of charge. Or, If you have not time, or the means 
at hand, to construct a model, make as good a pen and ink sketch of the 
improvement as possible and send by mail. An answer as to the prospect 
of a patent will be received, usually, by return of mall. It is sometimes 
best to have a search made at the Patent Office. Such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination. 

In orderto have such search, maKC ouc a written description of the Inven- 
tion, In your own words, and a pencil, or pen and ink, sketch. Send thesft 
with the fee of $5, by mail, addree^d to Munn it Co., 37 Park How, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report In regard to the patentability of your Improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the Improvement presented is patentable. 

Rejected Cases. 

Kcjected cases, or defective papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Munn & Co., stating particulars. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short- 
est time, by sending a sketch and description of the Invention. The Govern 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats Is furnished gratis, on application by mail. Address 
Munn & Co., 37 Park Row, New York. 

Trademarks. 

Any person or firm domiciled in the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro 
tection. This is very Important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Munn & Co., 37 Park How, 
New York. 

To make an Application for a Patent. 

The applicant for a patent should furnish a model of his Invention if sus- 
ceptible of one, although sometimes it may be dispensed with ; or if the In- 
vention be achemlcal production, he must furnish samples of the ingred 
ents of which his composition consists. These should be securely p*,?kcd 
the Inventor's name marked on them, and sent by express, prepaid Small 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money Is by a draft, or postal order, on New York, payable to 
the order of Munn & Co. Persons who live In remote parts of the country 
can usually purchase drafts from their merchants on their New \ork cor- 
respondents. 

Reissues. 

A reissue Is granted to the original patentee, his heirs, or the assignees of 
the entire Interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent Is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive Inten- 
tion. 

A patentee may, at his option, have in his reissue a separate patent to 
each distinct part of the invention comprehended In his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as In original applications. Address Munn & Co., 
37 Park Row, for full particulars. 

I>esign Patents. 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns, and thus prevent others 
from fabricating or selling the same goods In this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics ; any new and original Impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Munn & Co., 37 Park Row, New York. 

Foreign Patents. 

The population of Great Britain Is 31,000,000; of France, 37,000,000; Bel- 
glum, 5,000,000; Austria, 36,000,000: Prussia, 40,00 J,0d0; and Russia, 70.000,000. 
Patents may be secured by American citizens In all of these countries. 
Now is the time, while business Is dull at home, to take advantage cf these 
immense foreign fields. Mechanical improvements of all kinds are always 
In demand in Europe. There will never be a beUei time than the present 
to take patents abroad. "We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured In 
foreign countries by Americans are obtained through our Agency. Address 
Munn & Co., 37 Park Row, New York. Circulars with fuil Information o 
foreign patents, furnished free. 

Value of Extended Patents. 

Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents were grunted, we think more would avail them- 
Bftlves of the extension privilege. Patents granted prior to 18(31 may be ex- 
tended for seven years, for the benefit of the Inventor, or of his heirs In case 
of the decease of the f ormer, by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the Inventor, the assignee? under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension Is $100, and It is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full Informa- 
tion as to extensions may be had by addressing Munn & Co., 37 Park liow. 

Copies of Patents. 

Persons desiring any patent Issued from lfcoij to November 26, 1867, can be 
supplied with official copies at a reasonable cost, the price depending upon 
the extent of drawings and length 01 specification. 

Any patent issued since November 27, 1867, at which time the Patent Office 
commenced printing the drawings and specifications, may be had by remit- 
ting to this office $1. 

A copy of the claims of any patent issued since 1S36 will be furnished 
for |1. 

"When ordering copies, please to remit lor the same as above, and state 
name of patentee, title of Invention, and date of patent. Address Munn 
& Co., Patent Solicitors, 37 Park Row, New York city. 

Munn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. In all cases, they may expect an honest opinion. For 
such consultations, opinions, and advice, r>0 charge is made. Write plainly; 
do not use pencil, nor pale Ink ; be brief. 

All business committed to our care, and all consultations are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruction and advice 

Address 

MUNN & CO., 
PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New York, 

OFFICE IN WASHINGTON-Corner ol F and 7th streets, opposite 
Patent Office. 
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Nickel Plating — A superior.warranted mode 
for sale and references given by A. Scheller, e. o. Drug- 
store, 132 Eldridge St., New York. 

Lithographers, please address, with sam- 
ples and prices, Surry Pub. Co., Alt . Airy, N. ('. 

Machinist wanted, with some Capital, to 
take an Interest lu an established Foundry and Machine 
Shop. Address F. D. Livermore, Rochester, Minn. 

For Leather Manufacturers — Rights for 
Sale of a new patent process of Coloring Leather : most 
delicate colors ; from lc. per skin up. For particulars 
address John Koppitz, 1 Studley 1*1., Boston, Mass. 

Rubber Machinery — Wanted — One pair 
chilled Uubber Grinders— one 3 roll chilled Calender- 
one Crusher. Must be chop. State price, dimensions, 
condition, and lull particulars. Address "RuhOer, • 
Herald Oflice, New York. 

Steam Engines — Special Machinery, Shaft- 
ing, Pulleys & Hangers. D. Frisbie & Co., N. Haven, Ct^ 

L. & J. W. Feucht wander, 55 Cedar St., N.Y., 
Manufacturers of Soluble Class, Water Glass or Silicates 
of Soda and Potash In all forms and quanti ties. 

If a Company wishes to acquire, for a pa 
tent, the sole sure remedy to extinguish freckles, address, 
including Stamp, Hob. Theiuar, Sheboygan, Wis. If sure, 
that would be the liest paying patent. 

Power Room Wanted — In section of coun- 
try where White Ash Lumber is good and cheap. Ad- 
dress Mechanic, Jersey City, X. J. 

Pat. Double Eccentric Cornice Brake, m'f'd 
by Thomas & Ivobin>oh, Cinn.,0. Send for Circular. 

Everv Manufacturer, Machinist, Mechanic, 
Builder, Engineer, and all others Interested in the indus- 
trial progress of the present age, should read the '• Man- 
ufacturer and Builder," the cheapest mechanical jour- 
nal in the world. Subseiiption price. $1 for six months; 
$2 a year. Sample copies free. Address Austin Black, 
37 Park Row, New York. 

For Inventors — Valuable information re- 
cently published.— Book of Instruction and Documents 
explaining a new System for the sale of Patent Rights. 
Plain directions and practical advice, showing how to 
sell Patents by Unproved methods. Price A3. Send stamp 
tor circular and table of contents. S. S. Mann&Co., 
cor. Linden Ave. anil Hoffman til., Baltimore, Md. 

Dean's Steam Pumps, for all purposes; En- 
gines, Boilers, Iron and Wood Working Machinery of 
nil descriptions. W. L. Chase & Co., 93,£:»,flf? Liberty 
Street, Xew Y'ork. 

Stove Patterns to order — Also, for salt; a 
variety of new Styles. K. J. Cridge, l'roy, N. V. 

For Sale — Steam Saw Mill, Foundry, Ma- 
chine and Blacksmith Shop, 75 Acres Land, three Dwell- 
ings, situated r.t Marydcll. Md. & Del. It. II., Md. Price 
*10,«<JO, Cash. Address W. W. McKnett, Marydell, Md. 

MacWiiHTv selected by (iear, Boston, Mass. 
always gives satisfaction. 

Treatises on " Soluble Ulass," $1 per copy ; 
on " Nickel," 50c. per copy ; on " Coins," $V2I per copy : 
on " Fermented Liquors," $3.12 per copy. .Mailed free by 
L. & J. W. Feuchtwancer, 53 Cedar St., New York. 

Temples and Oil Cans. Geo. Draper & Son, 
Hopedale, Mass. 

Wanted — A good Second hand Drop of me- 
dium sizr. Address P. O. Box 2,2.53, Sew Ilaveu, Conn. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent. Inside page. 

Abbe's Bolt Machines and Palmer's Power 
Hammers a specialty. S. C. Forsaith & Co., Manches- 
ter. N. II. 

" Superior to all others" — tor all kinds of 
work— Llmet A'. Co.'s French Files. They are better, 
forged, better cut, better tempered, and cheaper than 
English flies. Send for Price-List. Homer Foot & Co. 
20 Piatt St., New Y'ork. 

Price only three dollars — The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap 
paratue, for sending messages, making magnets, the 
electric light, giving alarms, and various other purposes. 
Can be put in operation by any lad. Includes battery, 
key and wires. Neatly packed and sent to all parts of 
the world on receipt of price, F. C Beach & Co.,2G0 
Broadway, cor. Warren St., Xew York. 

Hue's " Little tiiant" Injectors, Cheapest 
and Best Boiler Feeder in the market. W. L. Chase & 
Co. ,9:1, Or., 97 Liberty Street, New York. 

L. & J. YV. Feuchtwanger, 55 Cedar St., X.Y., 
Importers and Manufacturers of Chemicals for Mechan- 
ical arts. 

By touching different buttons on the desk 
of the manager, he can communicate with any person in 
the establishment without leaving his seat. The, Minia- 
ture Electric Telegraph— Splendid for offices, factories, 
shops, dwellings, etc. Price only $3, with battery, etc., 
complete for working. Made by F. C. Beach & Co., 200 
Broadway, corner "Warren St., New York. The Scientific 
American establishment, .New York, is fitted with these 
ustruinonts. 

Brown's Coaly ard Quarry & Contractors' Ap- 
paratus for hoisting and conveying material by lroa cable. 
W.D. Andrews* Bro. 414 Wuterst.N. Y. 

Parties needing' estimates for Machinery 
of any kind, call on, v or address, W. L. Chase & Co*., 
93,95,'J7 Liberty Street, New York. 

Iron Steam Boxes for Stave Bolts & Veneer 
Cutting Machines. T. II. Bailey it Vail, Loekport, N . Y. 

Boult's Unriva'ed Paneling", Variety Mold- 
ing ami Dovetailing Machine. Manufactured by Bittlc 
Creek Machinery Company, Battle Creek. Mich. 

For Bolt Forging Machines, Bolt Holding 
Isei to upset by hand. J. H. Abbe, Manchester, !N. II. 

Partners Wanted — AVe want to find one or 
two good careful Managers who have capital, to buy an 
interest in 716 Acres Pig Muddy Coal, heavy Timber and 
Farm land, who shall superintend the Farming, a Saw 
Mill and Coal Shaft. Safe investment. See "Iron Age" 
for Jan., 1ST 1. Address Dobschutzit Abend, Belleville, 111. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co. Boston, Mass., for circular. 

For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor. of Plymouth & Jay, Brooklyn, N.Y. 

Hydraulic Presses and Jacks, new and sec- 
ond hand. K. Lyon, 470 Grand Street. New Y'ork. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 

Peck's Patent Drop PresB. For circulars, 

%ddresR Milo. Peck: & Co.. New Haven. Conn. 

Small Tools and Gear Wheels for Models. 
Ills t free. Goodnow& Wigh tman, 23 Cor nhill, Boston, Ms. 

Brass Gear Wheels, formodels, &c, made to 
order, by D. Gilbert* Son, 212 Chester St., Phlla.,Pa. 
All Fruit-can Tools,Ferracute,Bridgeton,N.J. 

Lathes, Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 



For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address union Iron Mills, Pittsburgh, Pa., 
f or lithograph, etc. 

Dickinson's Patent Shaped Diamond Carbon 
Points and adjustable holder for working Stone, dress- 
ng Emery Wheels, Grindstones, &c, 64 Nassau st.,N.Y. 

The New Remedy retains the Rupture in ease 
and comfort, night and day, till cured. Sold cheap. Fitted 
without charge, by the Elastic Truss Co.,G83 Broadway. 

Buy Gear's Improved Car Boring Machines 
Boston, Mass. 

Protect your Buildings — Fire and Water 
proof! One coat of Glincs' slate rooting paint Is equal 
to four of any other ; it tills up all holes in shingle, felt, 
tin or iron roofs— never cracks nor scales off; stops all 
leaks, and is only 80c. a gallon ready for use. Hoofs 
examined, painted and warranted. Local Agents want- 
ed. Send for testimonials. N. Y. Slate Roofing Co., 
No. 6 Cedar St., X. Y. 

Teleg. lnst's and Elect'l Mach'y — Cheap 
Out lit s tor Learners. The best and cheapest Electric Ho- 
tel Annunciator— lnst's for Private Lines—Gas Lighting 
Apparatus, &c. G. W. Stockly, Scy., Cleveland, Ohio. 

Just Published — " Workshop Receipts" for 
Manufacturers, Mechanics, and Scientific Amateurs. 
f2, mall free. E.& F.N. Spoil, 446Broome Street, N.Y". 

Reliable 2d hand Engines, Boilers, etc. .Cheap. 
Illustrated circulars free. E.E. Robert s,52 Broad w'y.N'.Y. 




W. P. D. wfl4 find a recipe for a transpar- 
ent cement for glass on p. 27, vol. 30.— W.H.P. will find 
the description of a paste that will not sour on p. 280, 
vol. 28.— M. M. F. will find the explanation of the grav- 
ity clock on p. 58, vol. ;i0.— E R. It. D. should see our ad- 
vertising columns for book publishers' names.— J. Me. 
can repair his waterproof suit. If it be made of rubber 
cloth, by following the directions on p. 155, vol. 26.— S. 
II. Jr. should see p. SJ9. vol. 26, and p. 33, vol. 27, for 
directions for utilizing old rubber belts.— C. P. should 
read the directions on p. 108, vol. 21, for destroying 
moths.— P. II. R. should consult a qualified medical 
man, and beware of nostrums.— A. S. willtind directions 
for destroying red ants on p. 122, vol. 27.— P. can mount 
his chromosby the process described on p. 154, vol. 27. 
— S. H. S. will find a recipe for a waterproof and lire- 
proof cement on p. 211, vol. 27.— G. W. H. will find an 
answer to his query about American and foreign invent 
ors In oureditorial columns of this Issue.— A. F. will 
lind information about gas engines on p. 33, current 
volume. 

B F. P. asks: 1. Is it an easy thing for 
burglars to turn the key, if left in the lock of a chamber 
door, from the outside? 2. If so, can they pick a lever 
lock, if the key is taken out when the door is locked for 
the night? Which is safest ? A. 1. Yes. 2. Ye«. Per- 
haps the latter may be somewhat the safest, though 
neither of them would be likely to give much trouble to 
an expert burglar. 

1). R. II. asks: In the rase of two steam 
fire engines, one on a level and one at the foot of a hill, 
with the hose (2 lengths, or 100 feet ) In the llrst case be- 
inglevel and in the second being laid up the hill, and the 
water gages on the engines showing eachl60lDs. to the 
square inch, isthere any more pressure on the Inch in 
the hose laid upthehillt ha 11 that In id on the level ground? 
A. We suppose not. 

('. W. Jr. asks: Is there any special cause 
producing storms at the time of the autumnal equinox? 
A. We think not. 

F. M. H. asks : Which of the three methods 
would be best for keeping the ceiling over the smoke 
stack of a 15 horse power boiler from heating? The pipe 
Is about, 15 inches from the ceiling, and runs horizontal- 
ly with it for 9 feet. 1. Nail a piece of tin tight to it. 2, 
Have it hung 011 wires about two inches from it. 3. 
Have a pan made and have it hung on wires about G 
inches from the ceiling and keep it full of water. 2. 
What is agood treatise on steam heating ? A. 1. Prob- 
ably the last method is the best. 2. Box on " Heat." See 
our advertising columns for booksellers' addresses. 

W.A.B.asks: 1. Willsilvereoin answerfor 
anodes in electroplating, that is, without taking out the 
alloy? 2. Has the United States nickel coinage any al- 
io)' In It? 3. I had some old gold, and tried to separate 
the alloy from it by the moist method. I dissolved it la 
strong nitric acid, and then tested for silver, but there 
was not any. I then poured off the supernatant liquor, 
which contained copper, and found a brown precipitate 
remaining. Then I added aqua regia, but it would not 
dissolve the precipitate. Why is this ? How can I make 
chloride of gold of it? 4. I wished to make a plating 
solution for rubbing on with a sponge, according to a 
formula in an electroplating manual : I first took some 
pieces of pure silver (worn anodes) and dissolved in 
nitric acid and water. When dissolved, I evaporated. I 
dissolved the resulting crystals of nitrate of silver |n 
rain water. Then (as per manual) I threw in a few crys- 
tals of hyposulphite of soaa. A brown precipitate was 
formed, which eventually turned black. I threw in all 
excess of the hyposulphite to dissolve precipitate, but it 
would not dissolve. Whyisitso? How can Imakeit 
into solution? 5. Having a quantity of copper wires 
coated with silver (slinging wires) I dissolved them in 
nitric acid, then diluted it with rain water, and precipi- 
tated with pieces of copper. I poured oil the superna- 
tant liquor. A white mass remained. How shall I make 
nitrate of silver out of this, In order to make silver so- 
lution? 6 Could you tell me how to test the strength 
of my batteries by some simple contrivauce that I could 
make myself ? A. 1. Yes. 2. The nickel is alloyed with 
11 certain proportion of copper. 3. The material you 
dissolved In nitric acid was not gold. The only acid sol- 
vent for gold is a mixture of nitric and hydrochloric 
acids, and the solvent in this case is the nascent chlorine 
which is liberated, forming chloride of gold. 4. Ammo- 
nia will dissolve the precipitate. 5. The white mass 
winch remained was metallic silver, thrown down by the 
copper from the silver solution. This will dissolve in 
dilute nitric acid, forming nitrate of silver. 6. Consult 
some good work on electricity. 

F. H. asks: What is the proper rule for re- 
ducing logs to cord measure? A. A rule frequently 
used is as follows : Multiply the square of one fifth the 
girth of thesmall end of the log, in feet, by twice the 
length in feet, and divide the product by 128. 

F. K. C. says: I wish to be a machinist. 1. 
What branches should I study in addition to arithmetic 
and algebra? 2. I am now 16. When will I be old 
enough to enter a shop ? 3. Will I have to serve as an 
apprentice? If so. how long and on what terms ? A. l> 
You should know something about drawing. 2. We 
think you are old enough now. 3. Arrangements are 
different in the various shops, and we advise you to 
makesomeinquiries from their proprietors. 



W. McC. asks : Can you suggest a substance 
to be used in the manufacture of corundum wheels that 
is better than shellac, as adhesive as that material, but 
harder, and such as will render the wheels capable of 
being used both wet and dry ? A. Such wheels are 
made, to be used both with oil and water. We believe 
the process of manufacture is patented. 

J. C. S. says: I have an engine C inches 
bore by 10 Inches stroke, now running 10U revolutions 
per minute, and doing about 3 horse power of work. At 
what speed should it be run to do that amount of work 
with least steam, at 20 pounds pressure, the driving pul- 
ley being changed to suit the speed of the engine? 
Probably the faster you can run it, without injury, the 
better. 

W. & B. ask : Will three fans blowing into 
a common receiver, to supply blast for puddling fur- 
naces, be as effective as the same three fans blowing 
through separate pipes? A. We suppose so, if applica- 
tion of blast Is similar In both cases. 

S. says : 1. 1 have a blank in which I wish to 
cut teeth for a gear. The diameter is % inch. I want the 
teeth to be small. The gear is to work in a rack not yet 
made. Can you give me some simple method of obtain- 
ing the number of teeth, etc? I should like an even 
number of teeth to the inch. 2. How do you calculate 
how many threads to the Inch to cut a worm to run in a 
gear? A. We advise you to study some standard work on 
gearing. " The Engineer's and Machinist's Assistant,*' 
will give you full information on the subject. 

W. E. C. asks : Why is it that when apiece 
of steel with a hole in it has been hardenedandannealed, 
it is necessuiy to bore the hole out, as it has contracted 
In the process? A. We suppose that the steel, when 
huruened, contracts more than It afterwards expands, 
when annealed. As the nature of hardening is not un- 
derstood, it might be difficult to give a precise reason 
for this. 

H. C. asks : 1. W hatwill be the difference in 
the work of a pump, the perpendicular hight being IS 
feet, if I work it through a slanting tube 44 feet long, to 
the same level ? 2. Has there been a patent taken out 
fora roof tile? 1. The difference would be tliut due to 
the friction of the water in the pipe, caused by its in- 
crease of length. See article on " Friction of Water in 
Pipes," p. 48, vol. 29. 2. We think there have been a 
number of Patents for roof tiles. 

C. II. S. says: 1 find the following memor- 
andum: "Graue, 374^ feet in 1^ mile ; 2 cuts, one <JU 
feet, one 140 feet." This refers to the inclined plane ol 
the railway at this place, which is built nearly as 
straight as a line can be drawn ; and at the above grad- 
ient, the cuts referred to are through solid carbonifer- 
ous limestone, which is a great curiosity to many. I saw 
in the Scientific American, a few weeks since, an ac- 
count of the railway over the Alps, in which you state- 
that thcyuse a third rail, which is notched, and into 
which a toothed wheel, on the engine, works to aid the 
ascent. That plan was used here until about four j ears 
ngo, and was invented (or claimed to be) by a resident 
of this city, a master mechanic in one of the machine 
shops here. I am not sure, but am under the impress- 
ion, that he had a patent ; if so, its date was about 20 
years ago, as that is about the time it came into use 
here. A. We think this Idea is quite an old one, and we 
aid nothing to give a contrary impression. 

P. C. asks; 1. What is meant l>v menu pres- 
sure on the piston of an engine, and how Is it calculat- 
ed? 2. How many inches in cylinder are allowed to a 
horsepower In manufacturing an engine? l. The aver- 
age pressure during the stroke. It must be determined 
tiy experiment. 2. it depends on Intended pressure and 
piston speed. 

J. W. K. says: I want Lo run kerosene 
through a gas pipe. What cement shall I use on the 
joints? Red or white lead, or our ordinary cement, will 
not stand it. A. Y'ou will probably have to make face 
joints, without cement, or you might use solder at each 
joint. 

J. F. M. says : I wish to build an engine 
with atwolnch cylinder, with stroke of lSInches. 1. Can 
I get a piston speed of 300 feet per minute, with suitable 
connections ? 2. Can I use a direct acting valve, moved 
by the piston, using no crank or shaft, only the recipro- 
cating motion of the piston rod? 1. Yes. 2. Probably 
not with safety. 

S. K. S. asks: How is the storm glass (re- 
ferred to on page 234, vol 2!)) made ? 2. How uo you find 
the horse power of a double cylinder engine ? The cyl- 
inders are set so as to act on the crank shaft at right 
angles. 3. Is the number of revolutions the number 
which the engine makes while doing its usual amount 
of work? A. 1. The best form of storm glass Is that of 
a thin glass tube about 12 Inches long and % Inch diame- 
ter, filled % full of the following liquid: Camphor 2 
drams, niter 1)4 drams, sal ammoniac 1 dram, proof 
spirit2K lluid ounces; dissolve. The top should be cov- 
ered with a brass cap with a very small hole through it, 
or tied over with bladder. 2. Find the power of one" 
cylinder by the process frequently given in these col- 
umns and multiply by 2. 3. Yes. 

G. M. asks : 1. What is the best process of 
photographing on wood for engraving? 2. How is wood 
best prepared for pencil drawing? 3. Which is consid- 
ered the best, a photograph on wojd or a pencil drawing, 
to engrave from? 1. When types or stereotypes are 
cast.lscompression used to get a perfect cast. A. 1. 
Consult some good work on photography. 2. The sur- 
face is whitened with chalk. 3. A pencil drawing is 
considered the best toengravefrom. |. Webelieven , 

M. M. asks : 1. Do bones lose any consider- 
able portion of their value as manure, by being reduced 
with caustic alkali? I notice that the steam escap 
ingfrom them while boiling appears to have the smell 
of ammonia. 2. When hones are reduced with sulphuric 
acid, a pungent vapor is discharged. What is that vapor, 
and is it injurious to inhale ? 3. If 100 lbs. of bones are 
reduced with caustic alkali, and 100 lbs. with sulphuric 
acid, which (not taking into account the manure value 
of the alkali) will possess the greater value as manure? 
4. Are the hoofs of animals as rich In fertilizing proper- 
ties as the bones, and how can they be reduced to a con- 
dition suitable for use asmanure? A. 1. The action of 
the alkali will be such as to dissolve or decompose the 
organic matter of the bones. 2. This is carbonic acid 
gas, from the decomposition of the carbonate of lime in 
the bones by the sulpnurlc acid. 3. The valuable con. 
stituent of bones is phosphate of lime. A portion of 
lime is removed from this by the action of sulphuric 
acid.convertingit into a superphosphate which is solu- 
ble in water. 4. No. They can be chopped up fine and 
mixed witli compost. 

J. L. E. asks : How can 1 remove white 
paint from a black alpaca garment ? A. Rub on to the 
spot a mixture of fuller's earth and soft soap, made into 
a paste with spirits of turpentine. 



C. W. C. asks : 1. Was not 11. B. M. ship 
Captain, which foundered in the Bay of Biscay 3 or 4 
years ago, the first turret ship on the Coles system? 2. 
Was she not anew ship ? 3. About how many men were 
drowned? A. 1. We think so. 2. Yes. 3. Somewhat 
over 400, we believe. 

E. S. asks: 1. Is there any possibility of 
polished silver corroding so as to become a non-con- 
ductor of electricity, by being buried in the ground, ex- 
posed to weather, or by any other treatment? 2. Can 
hard rubber be turned Into nuts having threads cut, etc., 
and will they be strong enough to turn with a wrench? 
'•'>. How are platinum points fastened to sounders? 4. 
C-.in platinum be worked into strips and riveted or sol- 
dered to wires, and will It become corroded so as to im- 
pair its conducting powers under any circumstances? 
A. 1. We think not. 2. Probably it can. 3. By the use 
of solder. I. Itcanbe.andwe do not think it will lose 
its conducting power. 

R. asks : Will it be safe to use, for dyeing, 
the steam generated in a boiler that con tains a compound 
forremoving scale? A. Wc think it quite likely, but 
could not answer positively without knowing more par- 
ticulars. 

C. B. R. says: 1. The rain water taken from 
our brick tank is quite hard. The tank Is lined with 
Portland cement. What Is the probable cause, and 
what will help it? 2. I am now using an engine, the 
cylinder of which is 16 x S, making GO revolutions. I 
want about double tiie power. What would be the best 
dimensions for a new cylinder? I want the shafting to 
run faster to do away with so much countershafting 
and to use smaller pulleys. Which would be the best 
for a 52 inch boiler, 3 inch tubes or two large flues? A. 
1. We cannot answer this question without knowing 
more details. 2. You could readily get double the 
power from the present engine by running it twice as 
fast. Both styles 01 boilers that you mention are good. 
If you have plenty of room, the Hue boiler may be de 
sirable on some accounts, especially if you use hard 
water. 

E. F. J. asks : If a cannon on the stern of a 
ship be fired at a target fixed on the bow, the ship moving 
f nrward as fast as the ball travels, can the target be hit, 
as it is moving as fast as the ball? A. We think so. 
There are several interesting questions involved in the 
solution of this problem, and we should be glad to hear 
from our readers. 

A. J. D. asks: What is your opinion of the 
following plan for a dry house for drying timber? My 
factory is 100 feet long, and 2 stories high, the boiler 
being in the west end, and the chimney going up-through 
one corner of building. My idea Is to put a drying room 
in the second story, 12 feet wide x 8 feet high x 100 feet 
long, and connect with the chimney, just on the second 
hoor, a brick flue and build It horizontally to the east 
end of building, then turn it Into dry room at the bot- 
tom, the heat from the furnace to pass through this flue 
into the drying room, and into a Hue leading back Into 
the chimney again. The main difficulty Is to prevent 
sparks from passing through into the dry house and set- 
ting tire to the lumber or staves. Do you know of any 
plan by which that can be prevented? A. Your idea 
Iocs not strike us very favorably. It would be diltlcult 
to secure perfect immunity from sparks, and probably 
you would seriously injure the draft in your boiler. 

H. & ('. Co. ask : How can wc best ascertain 
the horse power of an engine ? A. Multiply mean effect- 
ive pressure in lbs. during stroke, by piston speed in 
feet per minute, and divide the product by 33,000. 

J. B. E. asks: 1. Who will, on application, 
examine me and, should I pass examination, give me 
such papers as would certify that I am a competent en- 
gineer? 2. Are % inch common iron braces in a cylinder 
boiler strong enough to stand a pressure of 120 lbs., pro- 
vided that each brace has a surface of over 92 square 
inches to brace. A. 1. The supervising inspectors ap- 
pointed by the Government grant licenses to those who 
puss satisfactory examinations. 2. We think such brac- 
ing is insufficient. 

K. .1. II. asks: If water be applied to a 
wneel made upon the principle of some of the rotary 
steam engines, could a better percentage of power be 
obtained than from the present improved turbines? A. 
It seems probable that the turbine wheel will give bet 
ter results, judging from experience. 

J. W. F. asks ; Please give me a correct 
rule for estimating the horse power of a high pressure 
engine, and also for estimating the amount of horse 
power in a boiler. I have tried four different rules, but 
[ get different answers, that vary very much. The en- 
gine has a diameter of cylinder 12 inches, length of stroke 
30 inches, average pressure of steam 80 lbs., revolutions 
8J. The boiler Is 10 feet long and 4 feet diameter, with 
52 two and three quarter Inch tubes. Will increasing 
the number of revolutions of the engine increase the 
horse power ? I tried your rule as given to M. C. in No. 
8, vol. 29, but was not sure I was right. A. Area of 
piston 12 X 12 X 0-7S51 = 113-1 square inches. SO x o = 
400 feet piston speed per minute. Horse power = 118*1 
X SO X 400) -s- :j:},000 = 109-87. This solution supposes 
thill the mean effective pressure in the cylinder is 80 lbs. 
per square inch, which is probably untrue. An increase 
of speed, other things being equal, increases the horse 
power. In regard to the horse power of a boiler, It has 
many different meanings. In some cases a boiler of one 
horse power designates a boiler that furnishes steam 
enough to produce one horse power, when used in an 
engine -, others employ the term to distinguish a boiler 
that evaporates one cubic foot of water an hour ; others 
a boiler that evaporates half a cubic foot ; and there are 
many other significations of the term. A committee of 
the Franklin Institute, appointed to investigate the 
meaning of the *' horse power of a boiler" failed to 
make any recommendation that was approved by the 
Institute, after deliberations extending over a period ol 
more than a year and a half. 

II. M. P. says: If I have a cylinder full of 

waterwith a flexible tube running lengthwise through 
it, also full of water, and I put 50 pounds pressure on 
the inch on cylinder with a force pump with a piston 
of the same diameter as the flexible tube, one end of 
the tube being closed: What resistance would be re- 
quired to prevent water escaping at the open end ? 
A. Ab we understand the question, r>0 lbs. per square 
inch. 

E. 0. asks: 1. Does the induction coil, if of 
sufficient size, produce an induced current more power- 
ful than the Inducing or battery current? If so, what 
lengths of wire must be employed to produce an In- 
duced current equal to the inducing one ? 2. How Is the 
bichromate battery constructed? A. 1. The induction 
Coil produces ;i current of greater intensify than the 
battery current, that Is, one capable of giving shocks, 
decomposing wa 1 or, etc. 2. The carbon cell is filled with 
a mixture of a solution of bichromate of potash and di- 
lute oil of vitriol, and the zinc cell with dilute sulphur- 
ic acid. 
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0. H. S. a ' : : How can a piece of iron, | 
inch thick, be cas, 'l^nedon one side ? A. Probablylt 

can be done with pr;. te of potash. 

M. R. B. asks: How can common cast iron 
be plated with tin? A. Clean the Iron, cover it with 
muriate of zinc, and dip into melted tin. 

T. S. says : My house burnt down, and some 
#•-20 gold pieces were tarnished by scooping them up. 
carrying them In an iron pot, and cooling by pouring 
cold water on ttiem. Has the said gold been Injured, 
and should the banks require a discount on such gold ? 
How can I remove the brown color to give them the 
same appearance as before ? A. Tour gold has not been 
injured. You can remove the tarnished appearance by 
rubbing with jeweller's rouge, until there 1b a all ht 
polish. 

P. T. S. asks: The cast iron water back in 
my range, which has been In use about six mouths, con- 
tinues to rust the water badly. The manufacturers of 
the range state that they never knew such a case. Can 
you suggest any remedy f The water used is soft water, 
rain water from a lead cistern. Would it be practica- 
ble to galvanize or nickel plate a new water back V 
Would not such treatment effectually prevent rust? A. 
If the water back Is in constant use, It seems likely that 
the trouble arises from some outside connection. It 
would not cost much to galvanize the water back. Prob- 
ably any good plumber could have It done for you. 

('. F. M. asks : What is the best solvent for 
India rubber, and what (If any) for tanned leather? A. 
There are various solvents forrubber. One of the best 
and cheapest Is bisulphide of carbon. We are not aware 
that tanned leather has ever been reduced to solution 
by any chemical solve nt. 

N. li. asks : How much water would a 

wooden pipe discharge per minute, under a head of 30 or 
40 feet, the pipe being from 4 to 10 miles long? A. See 
our article on " Friction of Water in Pipes " on p. 48, 
vol. 29, for formula applicable to all cases. 

A. H. asks : Where do fleas breed V A. Chief- 
ly in dust, the flue of textile fabrics, old rags, etc. Clean- 
liness in the household and fresh air will hinder their 
multiplication. Oil of pennyroyal will drive them from 
any particular locality. 

R. F. asks : What is infusorial earth ? A. 
It Is earth which contains the remains of minute ani- 
mals. 

J. W. asks: What power can I obtain by 
using an undershot water wheel, 10 feet wide, with 3>£ 
inches fall ? What are the most economical proportions 
for such a wheel, namely: diameter, number of buck- 
ets, and depth of shrouding? A. You should consult a 
water wheel manufacturer. 

M. M. asks : Will the applying of brakes to 
driving wlii'i'ls of engines have greater tendency to 
check the apeed of a single engine than if applied to the 
trucks of the tender? If the power now applied to 
the trucks of the tender be applied to the driving 
wheels, will the speed of the engines be checked any 
quicker? A. We think It would be better to apply the 
brake to the trucks of the tender. 

W. H. asks : 1, Of what is non-explosive 
gunpowder composed? 1. Can you tell me of a good 
renovating mixture for cloth clothing? 3. What Is 
meant by a saturated tincture ? 4. What does this mean : 
" Add water three ozs., and ammonia till slightly In ex. 
cess?" A. 1. A process of rendering gunpowder tem- 
porarily inexplosfve has been tried in England. It con- 
sisted In mixing line glass dust with the powder. What 
you refer to may be something similar. 2. A little curd 
soap dissolved In water and mixed with a little clarified 
ox gall is a good cleaning mixture for clothes. 3. A 
tincture in which the alcohol will dissolve no more of 
the solid or liquid In solution. 4. In chemistry, gener- 
ally, a body Is said to be In excess when more has been 
added than Is necessary for a given reaction, solution, 
or decomposition. 



COMMUNICATIONS RECEIVES. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the re 
ceipt of original papers and contributions 
upon the following subjects : 

On Nail Biting and Finger Sucking. By 
< '. M. 

On Htcam on the Canals. By A., and by 
\V. M. 

On Creeping Rails. By H.H. P. 

On Magic Squares. By E. W. 

On Machinists in the Navy. By J. Q. A. 

On Devil Fish. By J. T. N. 
AIpo enquiries from the following: 

J. C V.-A. N. P.-C. L. Z.-W. T.-J. R. D. W.— 
T. .1. McC.-U. G. P. -J. W.— W. S. S.— R. M. P.— 
R. U. S.-N. W. Y.-J. N. P. 

Correspondents in different parts of the country ask : 
Who makes machines formoldlug candles? Who makes 
roadometers? Who makes machines for cutting tobac- 
co? Whose Is the best coal heating apparatus? Who 
makes Milliard table cushions, that can be attached to a 
common table? Who makes shoe peg making ma- 
chines? Who makes a wheel for grinding bayonet 
grooves? Who sells a family flour sifter? Makers of 
the above articles will probably promotetheir interests 
by advertising, in reply. In the Scientific American. 

Correspondents who write to ask the address of certain 
manufacturers, or where specified articles are to be had, 
also those having goods for Bale, or who want to ilnd 
partners, should send with their communications an 
amount sufficient to cover the cost of publication under 
the head of " Business and Personal" which 1b specially 
devoted to such enquiries. 



("OFFICIAL.] 

Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED IN" THE WEEK ENDING 

December 30, 1873, 

AND EACH BEARING THAT DATE. 
[Those marked (r) are reissued patents. ] 



Air, compressing, J. Ericsson 146,055 

Alarm, burglar, J. J. Kane 146,006 

Bale tie, cotton, L. Well 146,037 

Barrels, forcing hoops on, J. Greenwood 145,942 



Bed bottom, spring, H. A. Hlght, Sr 146,072 

Bevel rest, J. E. Seavey 146,027 

Bltstock, L. Feely 146,056 

Blade for agricultural Implements, W.Scott 146,026 

Boiler connection, sectional, J. B. Root 146,097 

Boiler Bteam, O. W. Allison 146,039 

Boiler, wash, H. Ross 146,022 

Boot spring shank, W. J. Nelll 145,963 

Boot uppers, crimping, C. Glantz 145,940 

Boots, lasting, A. C. Carey 146,043 

Bottles, holdlngglass, T. B.Hewitt 145,945 

Bottles, valvular stopper lor, C. Patterson 146,018 

Bridge, J. Vallely 146,034 

Button or stud, shirt, T. J. Holmes 145,948 

Can for transporting oil, etc., J. E. Pimley 146,020 

Can, oil, W. R.Hallock 145,999 

Cane, F. Eckstein 146,054 

Car axle box, Whltaker & Cook 146,116 

Car coupling, T. R. Land 146,008 

Car starter, Wallace & Andrews 14C.112 

Car ticket box. railroad, G. C. Thomas 146,108 

Cur wheels, casting, J. K. Sax, (r) 5,716 

Car window screen, J. E. Earle 146,053 

Car window shield, H. S. Hale 146,066 

Carbureter, J. B.Lyman 146,082 

Carpet Bweeper, Palmer & Spencer 146,016 

Carriage iron, H. K. Porter 146,093 

Carriage top prop, W. P. Elam 145,985 

Chair. H. S. Hale 136,065 

Churn dasher, D. Boyd 145.985 

Clamp, broom handle, etc ., C. L. W. Baker 146,041 

Clothes frame, J. C. Miller 146,087 

Cock, safety plug, P. A.Chambeaux 146,045 

Collars, etc. .cutting, S v S.Gray 146,941 

Collar fastening, shirt, G.Straszer 145,974 

Cooker, steam, J. Beutz. ..'. . ...' l 145,981 

Cooier, beer and wine, F. Loesch \ 145,955 

Cooler, milk, R. P. Main 146.084 

Cooler, water, W. F. Rutter 146,099 

Copper, etc., reduction of, H. Stull 146,031 

Cotton chopper, J. M. Garrett 146,061 

Cradle, portable, W. S.Harris 146,069 

Cuff, E. E. Mack 145.967 

Cultivator, wheel, W. H. Strong 146,030 

Cultivator Insect destroyer, C. T. Hurd 145,949 

Cutter, candy, J. W . Kaskel 146,076 

Cutter, sausage, J. Knopp 146,007 

DeBkB, seat for school, J. Cooley 145,930 

Drop light and hanger, W. Staehlen 146,104 

Earth closet, J. L. Young 146,119 

Eaves trough support, T. F. Morrison 146,014 

Eggcarrier, W. Wels 146,038 

Elevator and dumper, W. H. Herriott : 146,002 

Elevator, steam water, W. E. Prall, (r) 5,715 

Elevator, water, D. J. McMlllen 146,086 

Engine, rotary. W.R.Manley 146,010 

Equalizer, draft, E.H. Blake 145,983 

Equalizer, draft, W. McClelland 146,011 

Fats, treating animal, H.Mege 146.012 

Fence machine, J. H. Evans 145,996 

Ferrule, S. E. Jeralds 145,950 

Fifth wheel to vehicles, J. R. McGulre 145,959 

Fire arm, breech loading, G. Gundersen 145,938 

Fire arm, breech loading, A. Henry 145,944 

Fire arm, repeating, Smith & Wesson, (r) 5,710 

Fire bar, etc., tubular, R.J. Ellis 145,995 

Flour packer, S. Taggart 146.1C7 

Furnace, hot air, D. B. Morris 146,089 

Furnace, portable, H. J. Llngenfelter 145,954 

Gage, joiner's, JennlngB & Arnold 146,075 

Garden Implement, J.M. Lunguest 146.D88 

Gate, farm, D. A.Neldlg 146,015 

Glove turning machine, F. Vanderpool 146,1 11 

Gold leaf, making, R.E. Hastings 146,001 

Grain cradle, D. Duesler 146,933 

Harvester, J. Pine (r) 5,714 

Hats, machine for Ironing, R. Elckemeyer 145,934 

Heater, feed water, W. Sambrook 146,024 

Heels, etc., burnishing, G. C. Hawkins 145,943 

Hinge for safe doors, etc., W. F.Stevens 145,973 

Hoisting apparatus, C. R.Otis 146,090 

Hoop lock cutter, Logglns & WUklns 145,956 

Illuminating apparatus, J. A. Thompson 146,109 

Injector, S. Rue '. 145,969 

Iron, etc., working scrap, D. D. Parmelee 146,092 

Jewelers' catches, G. H. Fuller 145,938 

Jewelry pin, J. P. Courtney 145,990 

Journal box, lubricating, J. Morln 146,013 

Ladder. A. P. Smith 146,029 

Lamp, C. A. Kleeman (r) 5,708 

Lantern, J. Klntz 146,079 

Leather, preserving, J. Lamplugh 146,080 

Leather, trimming, W. *'. Foley 145,937 

Leather washer, annular, P. L. Glbbs 146,082 

Lid lifter, W. Van Gaasbeek 146.035 

Loom for piled fabrics, H. Skinner 146,101 

Loom shuttle guide, J. B. Bancroft 145,925 

Malt dryer, J. G. Schlffer 146,025 

Marble, etc., cleaning, J. Sawyer 145,971 

Mill ppindle, J. A. Hafner 146,063 

Mop head, Marston & Skinner 145,958 

Mortising tool, H. K. Forbls 146,053 

Motion, converting. W. M. Cox 145,931 

Mug, beer, W. C.King • 146,078 

Nail extractor, G. C. Taf t 145,975 

Needle threading hook, H. Wells 145,978 

Nubia and veil combined, J. W. Tuttle 146,977 

Nut look.L. Leeds 146,081 

Nutlock.A. C.Smith 146,102 

Nut lock, J. B. Sweetland 146,106 

Nut lock, C. R. Watrous 146,113 

Oakum with tar, etc., coating, J. F. Stairs 146,105 

Oils for paints, etc., D. D. Cattanach 146,044 

Paste, broom corn for, J. W.Tallmadge 146,032 

Pavement, wood, E. W. Perrin 146,019 

Photographic monocular glass, Dallemagne et al. 146,052 

Piano pedal stool, T. Springer 146,103 

Picker, cranberry, J. Weston 145,979 

Picture frames, wooden mat for, H. S. Hale 146,067 

Pipe tongs, J. R. Brown 145,929 

Plplng,steam and water, J. H. Mills 145,962 

Pitman, Holly & Robertson 145,947 

Plane, combination, A. Johnson 146,004 

Planing machine suction tube, G.C. West over 146,115 

Planter, corn, E. C.Gage 146,060 

Planter, corn, J. Klar 145,952 

Plow, J. J. Mitchell 146.088 

Press, baling, J. B. Root 146.0% 

PreBS, wagon hay, H. Brocksmlth 145,986 

Printing press delivery, T. J. Mayall 146,055 

PropulBlon of vessels, C. P. Macowlteky 146,009 

Pump, Barker & Mack 145,926 

Pump, steam vacuum, Prall A Burr 146,095 

Purifier, middlings, E. N. Lacrolx (r) 6,711 

Radiator, indirect steam, J. H. Mills 145,961 

Railway rail chair, S. Ferris 145,936 

Railway tie, H. L. De Zeng 145,991 

Refrigerator, H. A. Roberts 145,968 

Roof truss, P. L. Welmer 146,114 

Rubber, hand, W.H.Blye 145,927 

Sacks, etc. , emptying and filling, S, Wllkeraon, Jr. 146,117 
Safe and vault, J. Crump 146,047 



Safe and vault, J. Crump 146,048 

Sash fastener, J. D. Shewell 145.972 

Sash holder, S. Chard 145,988 

Saw filing machine, W.W. Parsons 146,017 

Saw. scroll, J. B. Wright 146,118 

Sawlng;machine,D. R. Pratt 146,021 

Sawing machine, scroll, T. W. Dowllng 145,993 

Screw, wood, I. S. Russell 146,023 

Sewing machine button holer, J. F. Hasklns 146,000 

Sewing machine gatherer, etc., A. Johnston 146.0C5 

Sewing machine tuck creaBer, E. Powell 146,094 

Sewing machines, frame for, E. M. Turner 146,110 

Sharpening machine, J. H. Curran 146,050 

Sharpening machine, H. H. Rorke 146,093 

Shutter fastener, P. Keffer 145.951 

Shutterfastenlng, H. A. Skinner 146,0-28 

Shuttle and needle, tatting, E. P. Kellogg 144,077 

Sickle sections, tempering, F. Meyer 145,960 

Sole edge trimmer, W. Webster 146,036 

Spinning whirl, M. A. Furbush 146,059 

Spoon.J. Hart 146,070 

Spring, vehicle, C. W. Saladee 146,100 

Spring for vehicle Beats, C. Duecker 145,994 

Stock feeder, U. Borel 145,984 

Stone tool, I. Curtner 146,051 

Stove.E. Smith (r) 5,709 

Stove damper, E. F. Cook 145.9S 9 

Stove, design for heating, E. Mlngay (r) 5,712 

Stove leg, W. Doyle 145,932 

Stump extractor, F. Plant 145,966 

Sugar manufacture. M. H. ABChenbrenner 146,040 

Teeth, filling for decayed, C. E. Blake 145,982 

Telegraph Insulator, Fox & Heston 145,997 

Tool, compound, J. Dillon 145,992 

Tramway plate, S. D. Tillman 146,032 

Trap, mole, R I.Hugglns 146,003 

Truck, Pratt & Munhall 145,967 

Valve, B. Fltts 146,057 

Valve, J. A. Nichols 145,964 

Valve for Bteam pipes, J. W. Hodges 146,073 

Vault oover. Illuminating, J. K. Ingalls 146,074 

Vehicle, Parmlter & Bradley 145,965 

Vehicle holdback, Burdlck & FlanderB 146,042 

WBSblng machine, P. Hlbbs 146,071 

Washing machine, L. Holderman 145,946 

Washing machine, S. N.Page 146,091 

Watch barrel, F. A. Giles 145,939 

Water wheel, M. Chandler 145,987 

Water wheel, J. B. Hamilton 146,068 

Whip socket clamp, C. B.Morehouse (r) 5,713 

Windmill, E. Crump 146,049 

Windmill, E. Sanderson 145,970 

Wines, medicated, V. Brosseau 145,928 

Winnower, rotary, J. H. Adamaon 145,980 

Wire stretcher, Congdon & House 146,046 

Work holding device , F. E. Hahn 146,064 

Wrench, J. Lee 145,953 

Zinc, etc., condensing white, C. W. Trotter 145,976 

APPLICATIONS FOB EXTENSIONS. 

Applications have been duly filed, and are now pending 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned : 
27,678.— Fastening Artificial Teeth.— A. M. & J. L. 

Asay. March 18. 
27,736.— Hat Ventilator.— J. Pollock. March 18. 
2^,809.— Washing Machine.— J. Johnscn. March 25. 
28,027.— Cutting Sheet Metal.— J. Waugh. April 8. 

EXTENSIONS GRANTED. 
26,874.— Clothes Dryer.— E. B. Hawse. 
26,679.— Double Seaming Machine.— L. T. Hurbert. 
26,689.— Pivot Bearings.— F. C. Lowthorp. 

TRADE MARKS REGISTERED. 

1,588.— Cigars.— Gilmor & Gibson, Baltimore, Md. 
1,589.— Saddletrees.— S.E.Tompkins, Sing Sing, V. Y. 
1,590.— Coffee.— Hawley & Co., San Francisco, Cal. 

DESIGNS PATENTED. 

7,077.— Ruffling.— S. E. Barney, New Haven, Conn. 
7,078.— Cutlery Handle.— J. D. Frary, New Brltaln.Ct. 
7,079.— Figures.— J. D. Smith, Washington, D. C. 
7,080.— Printing Types.— J.M. Conner,Greenvllle,N.Y. 
7,081,— Pincushions.— A. Merrlam etal., West Merlden.Ct 
7,082.- Label. —A. M. Thomson et al., Chicago, 111. 



SCHEDULE OF PATENT FEES. 

On each Caveat Si O 

On each Trade Mark $25 

On filing each application for a Patent (17 years) . 815 

On issuing each original Patent $20 

On appeal to Examiners-tn-Chief $10 

On appeal to Commissioner of Patents $20 

On application lor Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing a Disclaimer $10 

On an application for Design (S)g years) $10 

On application for Design (7 years) $15 

On application for Design (14 years) $30 



2,974.— W. O. Grover, Boston, Suffolk county, Mass., U.S. 
Improvement on bird cages, called " Grover's Im- 
proved Bird Cage." Jan. 5, 1874. 

2,9^5.— G. Calcott, Thorold, Welland county, Ontario. 
Improvement on stovee for heating apartments, 
called " Calcott's Improved Base Burner Stove." Jan. 
5, 1874. 

2,976.— N. P. Slade, Rockford, Winnebago county, 111., V. 
S. Improvement on anti-freezing writing fluid, called 
Slade's Non Corrosive Anti-Freezing Writing Fluid." 
Jan. 5, 1874. 

2,977.— V. C. Meyerhoffer, Rutland, Rutland county, Vt., 
U. S. Improvements in mail bags, called " Meyer- 
holler's Improved Mall Bag." Jan. S, 1874. 

2,978.-1. A. Welch, Hamilton, Ontario. Improvements 
on flat brushes, called " I. A. Welch's Improved Flat 
Brush." Jan. 8, 1874. 

2,979.— W. H.Porter, Bradford, Slmcoe county, Ontario. 
Improvements on dental plates, called " Porter's Den- 
talPlate." Jan. 8, i874. 

2,980.— W.Ferris, Pleasant Plain, Warren county, O., U. 
S. Improvements on knife and pitman connection for 
reapers and mowers, called "Ferris' Improvement In 
Pitman Connection for Harvesters." Jan. 8, 1874. 

2,981.— I. O. Jones, Boston, Mass., U. S. Improvements 
on rakes, called "Jones' Reversible Rake." Jan. 8, 
1874. 

2,982.— J. B. Gully, Montreal, P. Q. Art or method of 
preparing steel belts for alleviating and curing rheu- 
matism, called " Gully's Anti-Rheumatism Belt." Jan . 
8, 1874. 

2,983.— W. Dunlop, Toronto, Ontario. Improvements on 
stench traps, for sewer and waste water drains, called 
*' Dunlop's Improved Drain Trap." Jan. 8, 1874. 

2,984.— J. RlchardB, G. W. Waitt.E. C. Shapleyand C. F. 
Jones, all of Philadelphia, Pa., U. S. Improvements In 
locomotive chimneys, called "Richard's and Meehl's 
Locomotive Chimney." Jan. 8, 1874. 

2,985.— A. S. McDonell, Osgoode, Carleton county, Onta- 
rio. Improvements in cultivators, called ■' McDonell's 
Cylinder Cultivator." Jan. 9, 1874. 

2,986.— B. T. Nichols, Raselle, Union county, N. J., U. S. 
Improvements on nails and spikes, called "Nichols' 
Improved Nail and Spike." Jan. 9, 1874. 

2,987.— R. S. Jarvls, Toronto, Ontario. Improvements on 
quilting frame, called "Jarvis' Adjustable Quilting 
Frame." Jan. 9, 1874. 

2,988.— P. Cope, Perryopolls, Fayette county. Pa., U.S. 
Improvements on brackets for fence bars, called 
"Cope's Fence Bar Bracket." Jan. 9, 1874. 

2,989.— W. T. Doremus, New York, U. S. Improvements 
on springs for furniture and other purposes, called 
" Doremus' Springs for Furniture and Other Purposes." 

2,990.— F. E. Dixon, Toronto, Ontario. New window 
fastener and support, called " Dixon's Improved Sash 
Fastener." Jan. 9,1874. 

2,991.-1. I. Lahaye, Reading, Berks county, Pa., U. S. 
Improvements on car coupling, called "Lahaye's Im- 
proved Car Coupling." Jan. 9, 1874. 

2,992.— E. F. Austin, Rochester, Munroe county, N. T. 
U.S. Improvements on ottomans, called "Austin's 
Combined Ottoman and Ladles' Companion." Jan. 9, 
1874. 

2,993.— CW. Saladee, Pittsburgh, Pa., U. S. Improve- 
ment In bolsters, springs and standards for wagons, 
called "Saladee'B Bolster, Spring and Standard for 
Wagons." Jan. 9, 1874. 

2,994.— E. Chanteloup, Montreal, P. Q. Improvements 
In self feeding hot water furnaces, called "Chantel- 
oup's Improved Self Feeding Hot Water Furnace." 

, Jan. 9, 1874. 

2,996.— E. Mathleu, Montreal, P. Q. Jtemede a guerir lex 
hemorroides, •called " Onguent pour Iltmorroides, du 
Dr. Jtfathieu." Remedy for piles. Jan. 9, 1874. 

2,996.— T. A.Lundy & E. Walker, Guelph, Wellington 
county, Ontario. Machine for suspending window 
blinds, called " Lundy& Walker's Independent Blind 
Roller." Jan. 9,1874. 



[Specially reported for the Scientific American.] 

CANADIAN PATENTS. 

List of Patents Granted in Canada 
January 5 to January 9, 1873. 

2,967.— F. H. Whitman, Harrison, Cumberland county, 
Me., U. S., assignee of E. H. Woodaum, South Boston, 
Mass., U. S. Improved gain cutting machine, called 
" Woodsura's Gain Cutting Machine." Jan. 5, 1874. 

2,968.— J. McLarty, Strathroy, Middlesex, Ontario. Im- 
provements In ladders, called " The Improved Flexible 
Ladder." Jan. 6, 1874. 

2,969.— F. R. Butcher, St. John, New Brunswick. Im- 
provement In Bprlng bed bottoms, called "Butcher's 
Improved Hinged Slat Spiral Spring Bed Bottom." 
Jan. 5, 1874. 

2,970.— W.T. Rand, Fitch Bay, Stanstead county, P. Q., 
and T.B. Rider, Magog, Stanstead county, P. Q. Im- 
provements on saw arbors, called " Rand's Improved 
Saw Arbor.'* Jan. 6, 1874. 

2,971.— J. T. Poole, J. S. Allen, C. M. N. Allen, J. Wil- 
liamson, G> N. Clark, D. B. Jones and E. Moore, all of 
Canterbury, York county, New Brunswick. Improve- 
ments on life preserving dresses and air buoys com- 
bined, called " Poole's Life Dress and Buoys." Jan. 5, 
1874. 

2,992.— C.H. Billings, Cleveland, Cuyahoga county, O., 
U . S., and J. T. Raplee, Montreal, P. Q. Improvements 
on self-acting car couplers for railway cars, called 
"Billings' Automatic Car Coupler." Jan. 5,1874. 

2,978.— H. L. Lowman, Birmingham, New Haven county, 
Conn., U.S., and R. M. Bassett, of same place. Im- 
provements on manufacture of shovels, spades, hoes, 
grocers' scoops and other like articles, called " Low- 
man's Swaged Shanks." Jan. 5 1874. 



HOW TO OBTAIN 

Patents and Caveats 

IF CANADA. 

PATENTS are now granted to inventors 
In Canada, without distinction as to the nation- 
ality of the applicant. The proceedings to obtain 
patents in Canada are nearly the same as in the 
United States. The applicant Is required to fur 
nlsh a model, with specification and drawings In dupli- 
cate. It Is also necessary for him to sign and make 
affidavit to the originality of the Invention. 

The total expense, In ordinary cases, to apply for a 
Canadian patent, 1b $75, U. S. currency. This Includes 
the government fees for the first five years, and also our 
(Munn & Co. 's) charges for preparing drawings, specifi- 
cations and papers, and attending to the entire business. 
The holder of the patent is entitled to two extensions of 
the patent, each for five years, making fifteen years 
In all. 

If the lnventorasslgns the patent, the assignee enjoys 
all the rights of the Inventor. 

A small working model must he furnished, made to 
any convenient scale. The dimensions of the model 
should not exceed twelve Inches. 

If the invention consists of a composition of matter, 
samples of the composition, and also of the several In 
gredtents, must be furnished. 

Persons who desire to apply for patents in Canada are 
requested to send to us (Munn & Co.). oy express, a 
model with a description, la their own language, show- 
ing the merits andoperatlon of the Invention, remitting 
also the fees as above for such term for the patent as 
they may elect. We will then mmedlately prepare the 
drawings and specification, and send the latter to the 
applicant for his examination, signature, and affidavit 
It requires from four to twelve weeks' time, after com 
pletlon of the papers, to obtain the decision of the Cana- 
dian Patent Office. Remit the fees by check, draft, or 
Postal order. Do not send the money in the box with 
model. Give us your name in full, middle name included 

Inventions that have already been patented in the 
United States for not more than one year may also be 
patented In Canada. 

On filing an application for a Canadian patent, the 
Commissioner causes an examination as to the novelty 
andutllltyof the Invention. If found lacking In either 
of these particulars, the application will be rejected, In 
which case no portion of the fees paid will he returnel 
to the applicant. 

Inventors may temporarily secure their Improve- 
ments in Canada by filing caveats; expense thereof , $35 
In full. 

For further Information about Canadian patents, as- 
signments, etc., address 

MUNN «fc CO., 

37 Park Row, 
New York 
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riack Pace *------ $1.00 a line. 

Inside Pane- ----»- 75 cents a line. 

Angravings may head advertisements at the aamerate per 
line, by measurement, as the letterpress. Advertisements 
must be received at publication office as early as Friday 
morning to appear in next issue. 



BAIRD'S 




FOB PRACTICAL MEN. 



My new, revised and enlarged Catalogue of PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pages, 8vo.-wlll be 
tent, free of postage, to any one who will favor me with 



HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 

Practical Draughtsman's Boot of 

INDUSTRIAL DESIGN 

AND MACHINISTS' & ENGINEERS' 

Drawing Companion. 

Forming a Complete Course of Mechanical, 
Engineering, and Architectural Drawing. From the 
French of 51. Armengaud the elder, ProfesBorof De 
sign In Conservatoire of Arts and Industry, Paris, and 
MM. Armengaud the younger, and Amorous, Civil En- 
gineers. Rewritten and arranged with additional mat- 
ter and plates, selections from and examples of the 
most useful and generally employed mechanism of the 
day. By William Johnson, Assoc. Inst. C. E. Illus- 
trated by fifty f flUto steel plates, and fifty wood cuts. 

A new edition, 4 to 810 

Among the contents are: Linear Drawing, Definitions, 
and Problems. Sweeps, S-crions, and Moldings, Elemen- 
tary Gothic Forms and Rosettes. Ovals, Ellipses, Para 
bolas.andVolutes, Rules and Practical Data. Study of 
Projections, Elementary Principles. Of Prisms and other 
Solids. Rules andPractlcalData. On Coloring Sections, 
with applications. Conventional Colors, Composition or 
Mixture of Colors. Continuation of the Study of Pro- 
jection—Use of Sections— details of machinery. Simple 
applications— spindles, shafts, couplings, wooden pat- 
terns. Method of constructing a wooden model or pat- 
tern of a coupling. Elementary applications. Rules and 
Practical Data, 

The Intersection and Development op Surfaces, 
with Applications.— The Intersection of Cylinders 
and Cones. The Delineation and Developmentof Helices, 
Screws, ana Serpentines. Application of the helix -the 
construction of a staircase. The Intersection of Sur- 
faces—applications to stop cocks. Rules and Practical 
Data. 

The Study *.nd Construction of Toothed Gear.— 
Involute, cycloid, and epicycloid. Involute. Cycloid. 
External eplcycloyd, described by a circle rolling about 
a fixed circle inside of It. Internal epicycloid. Delinea- 
tion of a rack and pinion in gear. Gearing of a worm 
with a worm wheel. Cylindrical or Spur Gearing. Prac- 
tical dellneatlo n of acouple of Spur wheels. The Delin- 
eation and Construction of Wooden Patterns for Toothed 
Wheels. Rules and Practical Data. 

Continuation of ihe Study of Toothed Gear.— 
Design forapalrof bevel wheels In gear. Construction 
of wooden patterns for a pairot beveled wheels. Invo- 
lute and Helical Teeth. Contrivances tor obtaining dif- 
ferential Movements. Rules and Practical Data. 

Elementary Principles of Shadows.— Shadows of 
Prisms, Pyramids, andCyllndere. Principles of Shading. 
Continuation of the Study of Shadows. Tuscan Order. 
Rules and Practical Data. 
Application of Shadows to Toothed Gear.— Appli- 
cation of Snadows to Sere <vs. Application of Shadow to 
a Boiler and Its Furnace. Shading In Black— Shading In 
Colors. 

The Cutting and Shaping of Masonry.— Rules and 
Practical Data. Remarks on Machine Tools. 

Tub Study of Machinery and Sketching.— Various 
applications and comoinatlons : The Sketching of Ma- 
chinery. Drilling Machines; Motive Machines; Water 
wheels. Construction and Setting up of water wheels, 
Delineation of water wheels, Design of a water wheel, 
Sketch of a water wheel : Overshot Water wheels, Water 
Pumps; Steam Motors; High-pressure expansive steam 
engine. Details of Construction; Movements of the 
Distribution and Expansion Valves: Rules and Practi- 
cal Data. 
Oblique Projections. 
Parallel Perspective. 

True Perspective.— Elementary principles. Applica- 
tions— flour mill driven by belts. Description of the 
mill. Representation of the mill In perspective. 
Examples of Finished Drawings of Machinery. 

IST" The above, or any of my Books, sent by mail, free 
of nostage, at the publication prices. 

My new ana revised CATALOGUE OF PRACTICAL 
AND SCIENTIFIC BOOKS— % pages, Svo.-sent, free of 
postage, to any one who will furnish his adaress. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET. Philadelphia. 



New Volumes in 

PUTNAM'S ELEMENTARY SCIENCE SERIES. 

31. NAUTICAL ASTRONOMY, by Hy. Evers. 
14. ANIMAL PHYSIOLOGY, by John Angell. 
26. ANALYTICAL CHEMISTRY, by H. Bellsteln. 
2. MACHINE CONSTRUCTION AND DRAWING, by 

E. Tompkins. 
12. GEOLOGY, by W. S. Davis. 

19 volumes of this Series are now ready, handsomely 
printed and bound, fully Illustrated, price 75 cents each, 

" Accurately scientific, clear and cheap."— Em, Mail. 
READY IN THE "ADVANCED SCIENCE SERIES," 
A New Edition of 

22. STEAM AND THE STEAM ENGINE, by Hy. Evers. 
12mo., cloth ; illustrated $1.25 

NEARLY READY: 
10. INORGANIC CHEMISTRY, by T. E. Thorpe.. . .$1.50 
14. ANIMAL PHYSIOLOUT, by J. Cleland 1.50 

23. PHYSICAL GEOGRAPHY, by John Young 1.50 

Any of the above sent, prepala, on receipt of price. 

Full lists and specimen pages Bent on receipt of stamp. 
G. P. PUTNAM'S SONS, 

303 4th Ave., New York. 



Niagara Steam Pump. 

CHAS. B. HARDICK, 



A pT^TVT'TQ get tne ^ e8t 8ellmK b°°k auu secure 
AUJLli X O. the largest profits ever offered. Par- 
ticulars free. Address HURST & CO. ,746 Broadway.N.Y. 



23 Adams St., Brooklyn. N. Y. 



Young America Printing Press. 

For full particulars of the cheapest, most sim- 
ple, durable, and effective press ever made, 
address JOSEPH WATSON. 8 Province Street, 
Boston ; 53 Murray Street, New \ ork. 



The HAWLEY KILN 

for burning brick, tile, pottery, &c. Produces uniform 
results, avoids Inferior stock; saves fuel, labor and 
time. European Patents obtained. For privileges at 
home orabroad, address A. R. MORGAN, 

103 Fulton St., New York. 



KUAINT, KUEEr.,AND KURIOUS is the 
valuable book we give to all ; full of facts", figures 
auufuu. 50 pictures. Enclose two stamps and address 
BLACKIE & CO., 746 Broadway, New York. 



T QfHoc caDm& ke$5 aday In their own CltyorTown 
UdUiCb Address ELLIS M'F'G CO., Waltham, Mass 



TREATISE ON THE COMPOUND EN- 
GINE, by John Turnbull, will be issued In Van 
Tostrand's Science Series, Jan. 25th. lSmo.; boards. 
50 cents 

No. 6, recently published, contains "Jacob on the De- 
signing and Construction of Storage Reservoirs." lHmo, ; 
boards. 50 cents. 

D. VAN NOSTRAND, Publisher, 
23 Mu rray St. and 27 Warren St., New York. 
*»* Copies sent free by mail, on receipt of price. 



OECOND HAND MACHINERY.— We have 

}0 for Sale, at very reduced figures, a number of hoist- 
ing and other engines aud boilers, from 4 to 30 Horse 
Power, Steam pumps, Fan blowere, &c. Send for detail b 
and prices. Wil. E. TANNER & CO., Richmond, Va. 
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tW NEW CATALOGUE FKEt). 
Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests. &c. 

GOODNOW ft WIGHTMAN, 

23 Cornhlll, Boston, Mass. 



THE "PHILADELPHIA" 

HYDRAULIC JACK. 

PISTON guided from both ends; all working 
parts guarded from dust; single or double pumps, 
cylinders, shafts, rocker arms, pistons, etc., entirely steel. 
No. 14 N. 5th St., Philadelphia. ?T>nniT>« inaTjntf 
No. 42 Cliff St.. New York. J PHILIP S. JUSTICE. 



"*OOT POWER JIG SAW— good article, 

$30. S. C. HILLS, 51 Courtlandt St., New York. 



*lfc1 ^AO y earl y made °y Agents in their spare mo- 
©■*■ t)"vF ments Felling our 32 new articles. Samples 
35c. Catalogues free. Am. Novelty Co.,302B'way, N.Y 



QTJn'DT TT A MH ISO wordB por minute In 
OllUiXl HzillU. 4 weeks. Send stamp for 

Circular. J. A. GRAY. P. O. Box 4,847, N. Y. 



WANTED— Everywhere — Live Agents for 
a new and Live Home paper. MILLIREN & 
GOULD, alive at 21 Bromfleld Street, Boston, Mass. 



A. S. GEAR, v 

Sole Owner and Manufacturer of the GEAE VARIETY 
MOULDING MACHINE— Legality of Patents Sus- 
tained in United States Courts— Price |150, 
$115, »330, H30, *5S0— and Manufacturer 
and Dealer in all kinds of 

Wood and Iron Working 
MACHINERY, 

Steam Engines & mechanical Supplies, 

56 TO 62 SUDBURY ST., BOSTON, MASS 



SHINGLE AND BARREL MACHINERY.— 
Improved Law's Patent Sklngle and Heading Ma- 
chine. Btmplest and best In use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, ftc. Address TREVOR ft Co. Lockport, N. Y. 



1832 SCHENCK'S PATENT. 1871. 

WOODWORTH PLANERS 

SONS. Matteawan, N.Y. and 118 Liberty St., New York. 



E. ILLINGWORTH, Neville St. Foun- 
\ M • dry, Leeds, England, makes a Specialty of 
tafc 20-incta Swing Lathes. All parts are inter- 
changeable.belngmadeln dupllcate.oy patent machine - 
ry.thus ensuring Accuracy and Excellence of Workman- 
ship. 




ty For price and Photo, write direct. 



/\nnTO' SAFETT HOISTING 

U X Id Machinery. 

OTIS, BROS. <& CO., 

NO. 348 BROADWAY NEW YORK. 



PORTABLE STEAM ENGINES, COMBIN- 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. Address 

THE J. C. HOADLEY CO. Lawrence. Mags. 
y, Liberty it.. New York. 



BOILERS AND PIPES COVERED 

With " ASBESTOS FELTING :" saves twenty-five per cent, in fuel. Send for circulars. 

ASBESTOS FELTING COMPANY, 

Nos. 316, SIS, 320, and 322 Front Street, New York. If Asbestos in all quantities and qualities for sale. 



WOODWARD'S 

NATIONAL 

ARCHITECT 

1000 Working Drawings. 

Plans, Details, 

Specifications & Estimates. 
Twelve Dollars, post- 
paid. 

MON S , ^ T 1 ?K?T. N .AX T .9 NAL iS ix Dollars, post 




STA1RBUILDEK. 



paid* 



MONCRTON'SNATIONALJe, n „ 
CARPENTER & JOINER. J 8I * B o11 



Framing and Roofing. 



paid. 



ORANGE JUDD & CO., 

245 Broadway, New \ork 




The American Turbine Water 
Wheel, 

Recently Improved and submitted to 
thorough scientific tests by James 
Emerson, showing the following use- 
ful effect of the power of the water 
utilized, being the highest results ev- 
er known. 

Percentage of Part Gate : &, 50.08 ; 
#,69.64; %, 78.78; &, 82.58: %, 82.90. 

Per cent, of Whole Gate : 83.14. 

A full report may be obtained of 
STOUT. MILLS & TEMPLE, Day- 
ton. Ohio. 



THE HORTON LATHE CHUCK, from 4 
to 36 inches, with the new Patent Jaw. Address 
THE E. HORTON & SON CO.. WindBor Locks. Ct. 




Barnes' Foot <fc Steam Power 
Scroll Saw. 

For the entire range of Scroll Saw 
tng, from the Wan to the Cornice 
Bracket, 3 In. thick. Every Wood- 
worker should have one. Four years 
In market— thousands using them. 

Persons out of work, or that have 
spare time, can earn with one of 
these foot power machines from 40 
to 80 cts. per hour. It Is a pleasure to 
run one.— Say where you saw this, 
and send for full description to W. 
F. & J. Barnes, Kockford, Winne- 
bago Co. 111. 



MECHANICS— A Steel Rule, Square.Bevcl, 
Calipers, Dividers, and ScrewDriver. sent to any 
address for $1.00. Address TOOL MANUFACTURER, 
New Haven, Conn, jy Agents wanted. 



SALVANLZINe CASTINGS.— Malleable 
and Gray Iron Castings, galvanized or plain. Small, 
Castings a specialty. Rooms and power to let. 
" WILCOX, CRITTENDEN & CO., Mlddletown, Conn. 



IRON BRIDGES— Clarke, Reeves & Co., 
PHffiNIXVILLE BRIDGE WORKS. Office, 410 Wal- 
nut Street, Philadelphia, Pa. 

Specialties— Accurate Workmanship— Phcenlx columns 
—Use of double refined Iron. No welds. All work 
done on the premises, from ore to finished bridges. 
Illustrated Album mailed on application. 
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WELL KNOWN COMMISSION HOUSE 

In Hamburg is desirous of obtaining the agencies 

of First Class Machinery. The applicants possesB tech- 
nical knowledge. FlrBt Class references given and re- 
quired. Address R. D. 864, care Haasensteln ft Vogler's 
Advertising Agency, Hamburg, Germany. 



'tO MILES AND TEARS"— Two Charm- 
O lng Chrolnos, finely mounted (Price *3), sent 
free for 50c. by HUNTER ft CO., Hinsdale, N. H. 



HEARING RESTORED. - A GREAT 
INVENTION. Send stamp for particulars, to 
GEORGE J. WOOD, Madison, Ind. 



DOMINION MACHINERY DEPOT, 
A. B. SAVAGE & CO. 
Ware Room, 654 Craig Street. Montreal. 

New and Second hand Machinery Agency. The entire 
country canvassed for orders. 



WHALES TURBINE. No risks to purchaser. 
Pamphlet sent free. Seth Whalen, Ballston Spa, N.Y. 



LEFFEI/3 IMPEOVED DOUBLE TUEBINE 



Water Wheel 

New Book JustOut- i 60 Page s 

SENT FREE 



lo any parties lincrebtciUn water power, audi ess 
JAMES LEFFEL & CO., 

Springfield, Ohio, or 1G9 Liberty St., N. Y. City. 



You ask WHY we can sell First 
Class 7 Octave Pianos lor $290? 
We answer— Itcosts leas than $300 
to make any $600 Piuno sold 
through Agents, ail of whom make 
llOO per ct a profit.. We have 
Ino Agents, but ship direct to fami- 
lies at Factory price, and warrant 
. _ 6 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
Ac. (some of whom you may know), using our Pianos, 
In 44 States and Territories. Please state w here you saw 
this notice, 

U. 8. Piano Co.* 8 1 Broadway, N. Y. 




: AGENTS WANTED 

EMPLOYMENT: 



FOR 

ALL. 



The Independent 



A first-class Family and Religious Journal. From 
$100 to $200 easily made. Kach subscriber receives a 
premium worth more than the subscription price. Our 
new elegaut Chromo "Memories of Childhood." size 
17x21, now ready for delivery. We want special Agents 
for every town. For Terms and List of Premiums 
address H. C. BOWEN 3 Park Place, New York. 




The fact that tht! shafting hai 75 per cent greater 
■trength, a finer finish, aoals truer to gage, man any other 
In use, renders it undoubtedly themost economical. "We 
are also the sole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on appli- 
cation to JONES ftLAUGHLINS, 
Try street, 2d and 3d aveHues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 

ty Stocks of this Shafting In store and for sale by 
rCLLER. DANA ft FITZ. Boston, Mass. 

GEO. PLACE ft CO., 121 Chambers itreet. N. Y. 

PIERCE ft WHALING, Milwaukee, Wis. 



A GENERAL, CLASSIFIED SCIENTIFIC 
CATALOGUE, Including the most Important and 
latest works In every department, 114 piges,§vo : free on 
application. JOHN WILEY & SON, 

Importers and Publishers, No. 15 Astor Place, New 
York. 



GREEN HOI SEA BEDDING PLANTS, 

Large Stock, Fine Assortment, Packed to go Safely any 
distance. Satisfaction guaranteed. SPLENDID ILLUS- 
TRATED CATALOGUE mailed FREE. Send for It. 
Address R. G. HANFORI), Columbus, Ohio. 



Veneer Cutting Machines. 
FOB SALE, 

ONE ROTARY MACHINE, cutting 4 ft. loug and 4 
ft. diameter. 
ONE SLIDING MACHINE, cutting 5 ft. 6 In. long. 
Both In perfect order, with pulleys, shafting, etc. 
Complete for Immediate nse. Price low. Address 
GEO. W. READ & CO., 
180 to 200 Lewis St., Foot 5th & 6tn Sts.,E. R. 



GEO. W. READ & CO., 
STEAM BAND SAW AND 

VENEER CUTTING MILL. 

186 to 200 Lewis St., Foot 5th & 6th Sts,E.R.,New York. 

Always on hand: 

FULL STOCK SEASONED HARD-WOOD LUMBER 

AND CHOICE FIGURED VENEERS. 

The largest Stock. 

The greatest Variety. 

The lowest prices. 
C^~ Enclose stamp for Catalogue and Price List. 



Andrew's Patents. 

Noiselem. Friction Grooved, or Geared Hols* 

era, salted to every want. 
Safety Store Elevators. Prevent Accident, If 

Rope, Belt, and Engine break. 
Smoke- BurninK Safety Boilers. 
Oscillating Engines, Double and Single, 1-4 

100-Horse power. 
Centrifugal Pumps, 100 to 100,000 Gallon. 
ier Minute, Best Pumps In the World, pas. 
lud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 

All Light, Simple, Durable, and Economical. 
Send for Circulars. 

WM. D. ANDKKWS ft BKO., 

414 tv ater Street, New York. 



N 



EW & IMPROVED PATTERNS.— Ma- 
chinists' TOOLS— all sizes— at low prices. 
E. GOULD, 97 to 113 N.J. R. R.Ave., Newark. N. J. 



» r\ LEANINGS IN BEE CULTURE." 

VX Monthly. 75 Cents per Year. Sample copies 
free. a. I. ROOT ft CO.. 
.Medina, Ohio. 



STENCIL MS 



For cutting Dullness 
Stencils, all sizes. Also 
outfits for Clothing 



Stencils aud Key Checks, with which young men are 
making from *5 to $20 a day. Send for catalogue and 
samples to S.M.SPENCER,117 Hanover St. .Boston, Mass 



P. BLAISDELL <& CO., 

Worcester, Mass., 

Manufacturers of the Blalsdell Patent Upright Drills, 
and other first-class Machinists' Tools 



pel 

Ml! 



PTTWf! rTTTf d For tne Best and Cheap- 

i»n est Address THE STILES 

■n-on-o vo-oaa-oa * PARKER PRESS CO. 

DROP PRESSES, middlktowh. conn. 



ASON'S PAT'T FRICTION CLUTCHES 

are manufactured by Volnev W. Mason & Co., 

Providence, R. I. Agents, L. B. BROOKS, 60 Cliff street, 
New York : TAPLIN. RICE ft CO.. Akron. Ohio. 



M 



A Set of 12 Steel Lathe Dojss, 

From % to 4 Inch »17.30 

" »to2 " *8.00 

Iron, from % to 2 Inch $ 6.50 

" " "10 4 " 115.00 

1 Set »f Steel Clamps *12.50 

" " Iron " 110.00 

Expanding Mandrels taking anything from H to 4 
Inches, &c. 

Send to C. W. LE COUNT, South Norwalk, Conn., 
for Circular. 
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OOD-WORKING MACHINERY GEN 

. . erally. Specialties, Woodworth Planersand Ricn- 
ardson's Patent Improved Tenon Machines. 
Central, corner Union st., Worcester, Mass. 

W1THERBY RUttG & RICHARDSON. 

Machinery, 

Wood and Iran Working of every kind. Leather and 
Rubber Belting, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE ft CO., 121 Chambeis St, N.Y. 



Cold Rolled Shafting. 

Best and most perfect Shafting ever made, constantly 
on hand In large quantities, furnished In any lengths up 
to 24 ft. Also, Pat. Coupling and Self-olllng adjustable 
Hangers, pulleys, etc. GEORGE PLACE & CO., 

121 Chambers Street, New York. 



Sturtevant Blowers. 

Of every Blze ana description, constantly on nand. 
GEORGE PLACfi & CO., 
121 Chambers Street, New York. 



RICHARDSON, MERIAM & CO. 
Manufacturers of the latest Improved Patent Dan- 
els' and Woodworth Planing Machines, Matching, Sash 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawlng Machines, Saw Mills, Saw 
Arbors, Scroll Saws.Rallway, Cut-off, and Rip-saw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other Kinds of Wood-working Machinery. Catalogues 
and price lists sent on application. Manufactory. Wor- 
cester, Mass. Warehouse, 107 Liberty st. New York. 17 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machines, Gray & Wood's Planers, Self-olllng 
Saw Arbors, and other wood working machinery. 

S. A. WOODS, j 91 Liberty Btreet, N. Y. ; 

Send for Circulars. i 67 Sudburv street. Boston. 




EAGLE FOOT LATHES, 

and Amateur Tools fortheIIolid*y s 
Presents for the Boys— Sensible— In- 
structive— Beneficial. 

W. L. CHASE & CO., 

93, 95, & 97 Liberty St., 
New York. 



1873 and 1874. 

Catalogues Free. 

Machinists', Blacksmiths,' Model Makers', Pattern Ma- 
kers', Organ Builders', Piano Makers', and Tools and 
Supplies for all classes of Mechanics. 

A. J. WILKINSON & CO., Boston, Mass 



MACHINERY 



SEW and ad-HAlMD.— 

Send for Circular. Chab. PLACE 
I ft CO. 60 Vesey St., New York. 



IRON 

Beams & Girder s 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects is called 
to our improved Wrought-lron Beams andGirderB (pat- 
ented), in which the compound welds between thestem 
and flangee, which have proved so objectionable In the 
old mode of manufacturing.are entirely avoided, we are 
prepared to furnish all sizes at terms as favorable as can 
be oDtained else where. For descriptive lithograph address 
Carnegie. Kloman & Co, Union Iron Mills, Pitts ourgh, Pa. 



Mn dcuifdic (Etfindcr. 

Steje gtogc unb ttjiitige Stctffc unjicr 93e» 
rjiSiferung madjert loir bcfouberS barauf 
aufmcrtjam, baft un|re fttrrna bind) ifjve SScr- 
6inbung mit SBaftjtngton unb ben curopaijdjert 
.Pmuptftubten, ficfoubere SBcrttjoile jut Srlar.- 
guttg Con in- unb austiinbijdjen *|>atcntcn 
btetct. 

3eber Srfinbet, gleidjoiet rueicfjer 5Rntionali- 
tat angefjorig, ift burd) bie liberalcn *)*atcntgc- 
Sejse bcr SSereinigtcn ©taatcn 311m ^atcnticfjufc 
fiir Grrfinbungen bcredjtigt. Unfre girma ift 
fiercit, geftutit auf 26jot)rige Srfoijrung, bcutfdje 
©rfinber jcbcr^eitju osratljcn unb jit mSjjigcu 
SPreifenrafd) unbpiinftlidj ^iatcntc ju etlangcn. 

S)te Bcutfdje ©cction ift in ben $auben 
ffiljiger bcutfdjet Sngcnieure, .ueidje in ber 
Office perf'bnlidj mit Crfinbetn fcrteljren 
toerben. 

2>er ..Scientific American " roirb in feinen 
©patten bie Debeutenberen Srfinbungcn be. 
fprcdjcn. 

Correfponbenj erbetcn unb prompt beaut- 
toortet. ipamptjlete in beutfdjcr ©pracfje roer- 
ben auf SBcrlangen franco jugefanbt. 

«breffire: 

!8ttmt & goo, 

r „8cientific American" Patent Agentur, 
New York City- 
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Back Pace $1.00 a line. 

Inside Page ------- 75 cents a Hue. 

Engravings may head advertisements at the same rate per 
ine, by measurement, as the tetter press. Advertisements 
must be rece'ved at publication office as early as Friday 
morning to appear in. next issue. 



HIGHEST PREMIUM (Medal) Awarded and Indorsed by 
/'£> Certificate from the AMERICAN INSTI- 
TUTE as "the best article In the market." 




5^~ Send for descriptive Pamphlets, Price-lists, etc. 
Liberal Inducements to General Merchants ana Dealers. 

H. W. JOHNS, 

87 MAIDEN LANE, NEW YORK, 

Patentee and Sole Manufacturer. Established 1858. 
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IDDER'S PASTILES— A Sure Relief for 
Asthma. STOWELL&CO. Charlestown. Mass. 



Auction Sale of Valua- 
ble Machinery, 

Consisting ol LATHES. UPRIGHT DRILLS. 
PLANERS, .Sec, 

which will be sold at public auction, without reserve,to 
the highest bidder, Keb. 10, 1871. Send for descriptive 
circular and Terms of sale to 

S. M. SPENCER, Rochester, N. Y. 



Fourth Grand Gift Concert, 

FOR THE BENEFIT OF THE 

PUBLIC LIBRARY of KY. 



Over a Million in Bank ! ! 

AND 

A FULL DRAWING ASSURED ! ! 
Tuesday, the 31st of March, next. 



Only 00,000 Tickets have been Issued, and 

$1,500,000! 

divided into 12,000 cash gifts, will be distrib- 
uted by lot amougthe ticket holders. 

LIST OF GIFTS. 

ONE BRAND CASH GIFT.... 8230,000 

ONK GRAND CASH GIFT 100 000 

ONE GltAND CASH GIKT 30,000 

ONE GRAND CASH GIFT 23,000 

ONE GRAND CASH GIFT 17,300 

10 CASH GIFTS, $1(1,000 each 100,000 

30 CASH GIFTS, 5,000 each 130,000 

50 CASH GIFTS. 1,000 each 30,000 

80 CASH GIFTS, 500 each 40,000 

100 CASH GIFTS, 400 each 40.000 

l')0 CASH GIFTS, 300 each 43,000 

250 CASH GIFTS, 200 each 30,000 

325 CASH GIFTS, 100 each 32,300 

11,000 CASH GIFTS, 5» each 330,000 

Total, 12,000 Gifts, all Cash, amounting to $1,300,000 
£f?~ The concert and distribution of gifts will posi- 
tively and unequivocally take place on the day note fixed, 
whether all the tickets are sold or not, and the 12,000 gifts 
all paid In proportion to tlie number of tickets sold. 
PRICE OF TICKETS: 
Whole Tickets, $50; Halves, $25; Tenths.or each cou- 
pon. $5; Eleven vv.iole Tickets i or $500; 22K Tickets for 
|1,000; 113 Whole Tickets for 5.000; 227 VVhole Tickets for 
$10,000. No discount on less than $500 worth of tlcicets 

THOS. E. BltAMLETTE, 
Agent Public Library. Ky., aiiilMaiinger Gift Concert, 

Public Library Building, Louisville, Ky., or 

TIKIS. II. HA VS & CO., Eastern Agents, 

60a Broadway, New Yohk. 

STEEL STAMPS' 

For marking tools. 1 81-12, or 1-ir, in. SentfreeforWc. 
a letter and warranted. E. M. Douolas, Brattleboro'.Vt. 



JUST OUT. 



THE 



Science Record 



FOR 



18 74. 



THIS NEW AND 
splendid annual book 
presents In brief form the 
most Interesting Facts 
and Discoveries In the 
various Arts ana Sciences 
that have transpired du- 
ring the preceding year of 
title, exhibiting in one 
v j<4$ i^L^sga Vlew 'he General Pro- 

\ iSZ&^fSmMmSm Bre8s of tne Worl<1 •" 'he 

L^^S^^SfeP ifflPil I following Departments • 
«El>^3^*lMIHiII I 1.— CHKMISTKY AND 
IK"",,V n ^kTIIIIIIII METALLURGY. 

2.-MECHANICS AND 
ENGINEERING. 
3.-EL EOTRICITY. 
LIGHT, HEAT.SOUND. 
4.-TECHNOLOG Y- 
Kmoraclng New and 
Useful Inventions and 
Discoveries relating to 
THE ARTS: 
5 -BOTANY AND HOR- 
TICULTURE. 
6.-AGRTCULTURE. 
1 — RU RAL AND Hu USE- 
HOLD ECONOMY. 
8.— MATERIA MEDICA. 
THERAPEUTICS, HY- 
GIENE. 
9.-NATURAL HISTORY 
AND ZOOLOGY. 
0.— PISCICULTURE AND FISHERIES. 
1 & 12.-METEOROLOGY, TERRESTRIAL PHYSICS 
GEOGRAPHY. 
13.— GEOLOGY AND MINERALOGY. 
14— ASTRONOMY. 
15. -BIOGRAPHY. 

Every person who desires to be well Informed concern- 
lng the Progress of the Arts and Sciences should have a 
copy of Sctkncb Record. It Is a most interesting and 
valuable Book, and should have a place In every House- 
hold, In every Library. 

600 pageB, Octavo. Handsomely Bound. With Engrav- 
ings. Price $2.50. 

Sent by mall to all parts of the country, on receipt of 
the price. A liberal discount to the trade and to ean 
vassers. For sale at all the principal Bookstores. 

MUNN & CO., Publishers, 

37 Park Row, Mew York CUT. 

Thi SCIENTIFIC AMERICAN will be sent one year 
and one copy ol SClEitCERECORD on receipt of $5. 

SCIENCE RECORD FOR - 1872 1873, and 1874 
now ready. Each $2.50. For the three volumes. $6. 
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Emerson's Patent Adjustable Swage, for spreading the teeth of Saws. The best ever used. Price $5.00. 

Emerson's Patent Inserted Toothed Clipper. Expressly for heavy feed or very hard timber. 

Emerson's Patent Flange Toothed Saws. The cheapest Inserted Toothed Saw ever madv. 

Emerson's Patent Cross Cut Saws, with Patent Saw Set and removable handles. 

Also, Patent readv gummed and Solid Saws of all kinds. All goods manufactured by us WARRANTED Of. 

o fTpfpi? I ft j> CiJT A I 1 'Vv 

ZW For circular and' price list, address EMERSON, FORD & CO., Beaver Falls, Pa. 



Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F.WERNER. 62 Center St.. N.Y. 



NOTE'S MILL FURNISHING WORKS 
are the largest In the United States. They make 
Burr Millstones, Portable Mills, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOYE A SON. Buffalo. N. Y. 




DOUBLE ACTING 

B UGEE1-PL UNOER 



SteamPumps 



ALWAYS RELIABLE. 

VALLEY* .MACHINE COMPANY, 

Easthampton, Mass. 



FOR SALE— An Old Established Perfumery 
business and factory, situate In the city of Phila- 
delphia, Pa. , in perfect running order, comprising: ma- 
chinery, fixtures, stock, goodwill, and with or without 
buildings, the owner desiring to retire from active busi- 
ness on account of declining health. A rare opportu- 
nity is offered to investors who desire to establish a 
lucrative and extensive business. For particulars, apply 
to MAT. JOS.FASSIN&CO., No.S9 Beaver St., N.Y.city. 



KEEP YOUR BOILERS CLEAN. 



ANT1 LAMINA 



prti.ciHf "-"d removes scair in sieam tfotlers— does not 
(inure the Iron. In use over six years. Puteuteu. Cor- 
respondence invited from dealers in supplies. 

JOSIAH J.ALLEN'S SONS. Phlladelphla.Pa. 



SUPER-HEATERS 

Save fuel, and supply DRY steam. Easily attached to 
HENRY W.BULKLEY, Engineer. 



any boiler. 



98 Liberty St., Sew York. 



P« IIH-- I-- I I for testingOyens, Boiler 

* yTOmClCrS. flues. Blast furnaces, 

Super-Heated Steam, Oil Stills, &c. 

Address HENRY W. BULE.LEY, 

98 Liberty St., New York. 



WIRE ROPE. 

JOHN A. ROEBLING'S SONS 

MANTJFAOTTJEEE8, TRENTON, N. J. 

FOR Inclined Planes.Standing Ship Rigging, 
Bridges, Ferries, Stays, or Guys on Derricks & Cranes 
Tiller Ropes, Sash Cords of Copper and Iron. Lightning 
Conductors of Copper. Special attention given to hoist- 
ing rope of all kinds for Mines and Elevators. Apply for 
circular, giving price and other Information. Send for 
pamphlet on Transmission of Power by Wire Ropes. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 



DAMPER M V| HI and LEVER 

REGULATORS O Xl O X GAGE COCKS. 
MURRILL & KEIZER, 44 Holliday St., Bull. 



IRON PLANERS, 

ENGINE LATHES, DRILLS, &c. Send for Price List. 
NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. 




The BEST Solid Emery 

WHEELS *nd patent Grinding Ma- 
chines are manufactured by the 
American Twist Deill Company, 
Woonsocket, R. I. 

\W Evert Wheel and eveet 
Machine WARRANTED. 




BARBER'S BIT BRACES are now made with 
cast steel jaws, and at an extracost of fifty cents are 
furnished with a ratchet attachment to work either way 
where the sweep cannot be revolved. All Hardware 
Stores keep them. MILLERS FALLS CO., 18 Beekman 
Street, New York. 



Machinist Foreman Wanted. 

A GOOD PRACTICAL MACHINIST, as Foreman In a 
Western Shop. One experienced In Portable and Sta- 
tionary Engines and General Machine Construction, 
qualified to direct workmen and instruct them in the 
effective use of tools. Must bz* perfectly sober and relia- 
ble man. None other need apply. 
Address O. L. & D. MACHINE CO., 

Hamilton, Ohio. 



Todd & Kafferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine ; Lowe's 
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c. ; Silk, 
Tow, Oakum, Bagging, Rope, Flax, and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'s Machin- 
ists' Tools; for Judson's Governors and Stop-Valves: 
Sturtevant Blowers; and Differential Pulley-Blocks. 
WAREROOMS. 10 BARCLAY ST., NEW YORK. 
WORKS, PATERSON, NEW JERSEY. 



BUERK'S WATCHMAN'S TIME DE 
TECTOR.— Important for al. large Corporations 
and Manufacturing concerns— capaole of controlling 
with the utmost accuracy the motion of a watchman or 

Eatrolman, as the same reaches different stations of his 
eat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, M».ss. 
N. B.— This detector la covered by two U. S. Patents 
Parties using or selling these Instruments without au- 
thority from me will be dealt with according to law. 



f~i LASS |l\TOULDS for Fruit Jars, Patent 
VJ Lamps,j_T_L Bottles, etc., made by_H.BROOKE.il 
years at White and Centre Streets, New York. The short- 
est and cheapest way order direct of Mould Maker. 

pp- Paetioclak attention paid to MOULDS for 
. NVENTORS. 



ROOTS FORCE, BLAST BLOWER 

SPEED ONLY 100 TO 300 REV. PER.MIN. 

SAVES HALF THE POWER REQUIRED FOR FAN. 

P. H.& r.M.ROOTS CONNERSVILLE, IND. M'F'b'S. 
S.S.TOWNSEND. 31 LIBERTY ST. NEVA/YORK. GENU AGENT. 



E 



NGINES AND BOILERS, New and Sec 



~J ond Hand, Portable and Stationary. 
Uou, address GOODWIN & WHITE, 



For descrip- 
Oil City, Pa 




MANUFACTURERS' CHEMICALS,ORES, 
Metals and Minerals for Steel, Iron, Glass Makers, 
Enamelers and Potters, platers and Klectrotvpers— Me- 
tallic Oxides of Manganese, Copper, Cobalt, Un and An- 
timony—Wolfram Ore— Asbestos— Hydrofluoric Acid- 
Borax— Ground Fluorspar. Felspar and Flint— Salts of 
Nickel and Nickel Anodes— Soluble Glass— Silicate 
Soda. Chloride Calcium—Black Lead, Metals of Mag- 
nesium, Aluminum, Cadml un, Bismuth, Arsenic. All 
Chemicals made to order, by 

L. & J. W. FEUCH'i , . aNGER, 55 Cedar St., N. Y. 



MBSESEi 



Send for Catalogue. A.J.BICK- 
NELL & CO., 27Warrenst., N.Y. 



1 HE HEALD & SI8CO 

Patent Centrifugal Pumps, 

VERTICAL & HORIZONTAL. 

First Premiums at New Orleans, Cincinnati, and New 

York. *' Medal of Special Award" American 

Institute, 1872. 

Perfect satisfaction guaranteed. The cheapest, most 

durable, popular and successful Pump known, for Paper 

Makers, Tanners, Contractors, Brick Makers, Distillers, 

etc. Pumps with engine on frame, complete, at low 

figures, for Wrecking, Dredging, Irrigating, etc. Illustr*- 

ted pamphlet, free. 800 references to parties actuallyustng 

the Pump . 24 pages of the strongest possible testimony. 

HEALD, SISCO & CO., Baldwinsvllle, N.Y. 



Address 




ty Steam Power Co., 

30 CORTLANDT STREET, 

NEW YORK 

— o — 
Superior Steam Engines and Boil- 
EK8, by special machinery and dupli- 
cation of parts. They are Safe, Eco- 
nomical, Easily Managed and not lia- 
ble to derangement. Their Combined 
Engine and Boiler Is peculiarly 
adapted to all purposes requiring 
small power. More than 400 engines, 
from 2 to 100 horse power, In use. 
Send for illustrated circular. 



PRATT'S 

ASTRAL 

OIL. 

Safest and best Oil ever made— burns In any lamp— for 
sale everywhere. C HAS. PRATT & CO. 

Established 1770. 108 Fulton street, N.Y. 



IRON STEAMSHIP BUILDERS. 

NEAFIE & LEVY, 

peff works, 

MARINE ENGINES, BOILERS, AND Bl 
ERS OF COMPOUND ENGINES, 



UILD- 



PHILADELPHIA pa. 




CHAMPION SPRING MATTRESS— The 
latest and best Improvement. Do you want a 
hea'lthy and comfortable bed? Here It Is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
In market. Sold by all leading dealers. No stock com- 
plete without It. Wholly composed of tenacious tem- 
pered steel springs, so unl ted that the pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Botb 
sides alike. Noframe.no wooden slats, no straps. May 
be used on floor without bedstead. No under bed re- 
quired. Needs only half thickness of hair mattress. The 
regular Blze double bed, 4 ft. 6 In. by 6 ft., contains 19V 
steel upholstery springs and weighs only thirty 
lbs. More springs foryourmoney In this bedthanln an; 
other. Warranted noiseless. Any sizes made to order 
Bend for pictorial circular. Retail price of double bed, 
913. Shipped, by single bed or quantity, to all partB of 
the world. Liberal discount to the trade. Agents want- 
ed. Champion Spring Mattress Co., Makers, 102 Cham- 
bers St.. cor. Churcn, New York. 



„^.T. V. Carpenter, Advertising Agent. Addreei 
Box TO, New York city. 



American Saw Co. 

NO. 1 FERRY ST., NEW YORK. 

Movable-Toothed Circular Saws. 

Eccentric Geared Power Presses. 



C.HENRY HALL& CO ..30 Cortlandt St., N.Y. City. 

THE PULSOMETER. 

The simplest, most durable and effective 
Steam Pump now In use. Will pump gritty 
or muddy water without wear or lnlury to 
Its parts. It cannot get out of order. 

Branch Depotst 

11 Pemberton Square, Boston, Mass. 

1327 Market St.. Philadelphia, Pa. 

5« Wells Street, Chicago. 111. 

South Western Exposition, New Orleans. 

811 & 819 North Second St., St. Louis, Mo. 




ROGERS' TANNATE OF SODA, against 
Incrustation In boilers ; generally approved by 
Scientists and Engineers. Send for Book. FOUR 
OUNCES-COSTING ONLY 9 CENTS-DAILY, WILL 
CLEAN, and KEEP CLEAN, AN AVERAGE BOILER 
WITH AVERAGK WATER and PRESSURE. 35 cents 
the pound. Address JOS. O. ROGERS & CO., Madi- 
son, Ind. z&~ The manufacture or use of any form of 
Tannate of Soda, for above purpose, Is our exclusive 
right under patents. Any Infringements of same will be 
vigorously prosecuted. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Oilers, for all sorts of Machinery 
and Shafting, are reliable In all seasons, 
saving 75— 95 per cent. The SELF-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over 150 R. R. In the U.S., 
and by hundreds of stationary engines. 
NATHAN & DREYFUS, lOSLIbertyat., N.Y. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines atcost of 
one percent its valae. and by Its use Vacuum Pans are 
run with full vacuum without Air PumD. Please call at 
the Company's onlce, Buffalo, N. Y. Circulars sent to 
any address. 




HOUSTON'S PATENT 

TURBINE WATER WHEEL. 

Simplest) Strongest, Cheapest. Best. 

In the test at Holyoke.ln 
1872, the Houston gave the 
highest percentage ever 
shown In a reliable test and 
the highest average re- 
sults ever obtained. In 
Sractlcal use It 1b everywhere 
emon at rating Its superior- 
ity over all others. Emer- 
son's full report furnished on 
t application . Send for Circu- 
lar. 

MERRILL & HOUSTON 
IRON WORKS, 

Belolt. Wisconsin. 




POKTLAAD CEMENT 



From the best London Manufacturers. For sale by 

JAMES BRAND, 55 Cliff St.. N. Y. 
A Practical Treatise on Cement furnished for 25 centfl 
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EXTKA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURES 

Worcester, MasB. 
Warerooms, 98 Liberty Street, New YorK. 



12 D^lCBb.flCW 1J11. 

A. C. 8TEBBIN8 Agent. 




OF THE 

SCIENTIFIC AMERICAN. 

THE BEST MECHANICAL PAPER 
IK THE WORLD., 

TWENTY-NINTH YEAR. 
VOLUME XXX.-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN hog 
to announce that on the third day of January, 1874, a 
new volume commences. It will continue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of Its prede- 
cessors. 

The SCIENTIFIC AMERICAN Is devoted to the Inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions.Agriculture, Commerce, andthe Indus 
trial pursuits generally ; and It is valuable and Instruc- 
tive not only in the Workshop and Manufactory, but also 
In the Household, the Library, and the Reading Room. 

The lest Mechanical Paper in the World ! 

A year's numbers contain over 800 pages and several 
hundred engravings of new machines, useful and novel 
Inventions, manufacturing establishments, tools, and 
processes. 

To the Mechanic and Manufacturer ! 

No person engaged In any of the mechanical pursuits 
should think of doing without the Scientific Alien- 
can. Every number contains from six to ten engravings 
of new machines and inventions which cannot be found 
In any other publication. 

TERMS. 

One copy, one year $3.00 

One copy, six months l.H 

One copy, four months l.M 

One copy of Sclent ific American for one year.and 

one copy of engraving, "Men of Progress".. 1C.W 

One copy of Scientific American for one year.and 

one copy of "Science Record " for 1874 5. Of 

Remit by postal order, draft or express. 

The postage on the Scientific American Is five cents 
per quarter, payable at the ofllce where received. Can- 
ada subscribers must remit, with subscription, 25 cents 
extra to pay postage. 

Address all letters and make all Post Office orders and 
drafts payable to 

MUNN & CO., 

37 PARK BOW, HEW YORK 

THE " Scientific American " is printed witk 
CHAS. ENEU JOHNSON* CO.'s INK. Tenth uf 
Lombard sts. Philadelphia, and 59 Gold St., New Yorr 



© 1874 SCIENTIFIC AMERICAN, INC 



